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INTRODUCTION 


1.0  Introduction  -  This  report  documents  the  results  of  a  Federal 
Aviation  Administration  (FAA)  noise  measurement/flight  test  program 
involving  the  Aerospatiale  Dauphin  twin-jet  helicopter.  The  report 
contains  documentary  sections  describing  the  acoustical  characteristics  of 
the  subject  helicopter  and  provides  analyses  and  discussions  addressing 
topics  ranging  from  acoustical  propagation  to  environmental  impact  of 
helicopter  noise. 

This  report  is  the  second  in  a  scries  of  seven  documenting  the  FAA 
helicopter  noise  measurement  program  conducted  at  Dulles  International 
Airport  during  the  summer  of  1983. 

The  Dauphin  test  program  was  conducted  by  the  FAA  in  cooperation  with 
Aerospatiale  Helicopter  Corporation  aid  a  number  of  supporting  Federal 
agencies.  The  rigorously  controlled  tests  involved  the  acquisition  of 
detailed  acoustical,  position  and  meteorological  data. 

This  test  program  was  designed  to  address  a  series  of  objectives 
including:  1)  acquisition  of  acoustical  data  for  use  in  heliport 

environmental  impact  analyses,  2)  documentation  of  directivity 
characteristics  for  static  operation  of  helicopters,  (3)  establishment  of 
ground-to-ground  and  air-to-ground  acoustical  propagation  relationships 
for  helicopters,  4)  determination  of  noise  event  duration  influences  on 
energy  dose  acoustical  metrics,  5)  examination  of  the  differences  between 
noise  measured  by  a  surface  mounted  microphone  and  a  microphone  mounted  at 
a  height  of  four  feet  (1.2  meters),  and  6)  documentation  of  noise  levels 
acquired  using  international  helicopter  noi3e  certification  test 
procedures. 


The  appendices  to  this  document  provide  a  reference  set  of  acoustical  data 
for  the  Dauphin  helicopter  operating  in  a  variety  of  typical  flight 
regimes.  The  first  seven  chapters  contain  the  introduction  and 
description  of  the  helicopter,  test  procedures  and  test  equipment. 

Chapter  8  descrioes  analyses  of  flight  trajectories  and  meteorological 
data  and  is  documentary  in  nature.  Chapter  9  delves  into  the  areas  of 
acoustical  propagation,  helicopter  directivity  for  static  operations,  and 
variability  in  measured  acoustical  data  over  various  propagation  surfaces. 
The  analyses  of  Chapter  9  in  some  cases  succeed  in  establishing 
relationships  characterizing  the  acoustic  nature  of  the  subject 
helicopter,  while  In  other  instances  the  results  are  too  variant  and 
anomalous  to  draw  any  firm  conclusions.  In  any  event,  all  of  the  analyses 
-provide  useful  insight  to  people  working  in  the  field  of  helicopter 
environmental  acoustics,  either  in  providing  a  tool  or  by  identifying 
areas  which  need  the  Illumination  of  further  research  efforts. 


TEST  HELICOPTER  DESCRIPTION 

2.0  Test  Helicopter  Description  -  The  SA  36SN  Dauphin  2  is  a  twin 
turbin-powered  transport  helicopter  capable  of  carrying  eight  passengers 
and  a  crew  of  two.  The  helicopter  is  manufactured  by  Aerospatiale 
Helicopter  Corporation  of  Grand  Trairie,  Texas,  and  was  certificated  by 
the  FAA  in  November  198J.  Standard  features  of  the  aircraft  include  a  177 
cubic  foot  cabin  with  removable  passenger  seats,  provision  for  air 
conditioning  and  soundproofing,  and  a  baggage  compartment  of  approximately 
56  cubic  feet.  An  additional  feature  of  the  aircraft  is  the  fenestra,  a 
tail  rotor  encased  in  a  shroud  or  duct  and  mounted  in  line  wf  th  the 
tailcone  axis. 

Besides  the  standard  configuration,  the  helicopter  is  available  in  a 
special  aeromedical  version.  The  "intensive  care"  layout  of  this  version 
'allows  for  transportation  of  two  patients  on  stretchers,  a  doctor  and 
medical  equipment.  The  "ambulance"  layout  allows  for  transportation  of 
four  patients  on  stretchers,  a  doctor  and  equipment. 

Selected  operational  characteristics,  obtained  from  the  helicopter 
manufacturer,  are  presented  in  Table  2.1. 

-Table  2.2  presents  a  summary  of  the  flight  operational  reference 

-^parameters  determined  using  the  procedures  specified  in  the  International 

;  Civil  Aviation  Organization  (ICAO)  noise  certification  testing 
{requirements.  Presented  along  with  the  operational  parameters  are  the 
altitudes  that  one  would  expect  the  helicopter  to  attain  (referred  to  the 
ICAO  reference  test  sites).  This  information  is  provided  so  that  the 
reader  may  implement  an  ICAO  type  data  correction  using  the  "As  Measured” 


data  contained  in  this  report.  This  report  does  not  undertake  such  a 
correction,  leaving  it  as  the  topic  of  a  subsequent  report. 


TABLE  2.1 


HELICOPTER  CHARACTERISTICS 


HELICOPTER  MANUFACTURER 
HELICOPTER  MODEL 
HELICOPTER  TYPE 
TEST  HELICOPTER  N-NUMBER 
MAXIMUM  GROSS  TAKEOFF  WEIGHT 
NUMBER  AND  TYPE  OF  ENGINE (S) 

SHAFT  HORSE  POWER  (PER  ENGINE) 
MAXIMUM  CONTINUOUS  POWER 

J 

SPECIFIC  FUEL  CONSUMPTION  AT 
MAXIMUM  POWER  (LB/HR/HP) 

NEVER  EXCEED  SPEED  (V„„) 

NE 

MAX  SPEED  IN  LEVEL  FLIGHT 
WITH  MAX  CONTINUOUS  POWER  (VH> 

•SPEED  FOR  BEST  RATE  OF  CLIME  ( Vy ) 

BEST  RATE  OF  CLIMB 


Aerospatiale  Helicopter  Corporation 


SA  365N  Dauphin  2 


S ingle  rotor 


365  AH 


8488  lbs  (3850  kg) 


2  Turbomeca  ARRIEL  1C 


710  HP 


594  HP 


85  LRB/HR/HP 


175  KTS 


150  KTS  TAS  (33850  kg  Sea  Level  Standard 
75  KTS _ 


1600  fpm 


MAIN  AND  TAIL  ROTOR  SPECIFICATIONS 


MAIN 


TAIL 


ROTOR  SPEED  (100%) 

DIAMETER 

ru'ion 

VI 11/ 11  AS 

NUMBER  OF  BLADES 
PERIPHERAL  VELOCITY 
DISK  LOADING 

FUNDAMENTAL  BLADE  PASSAGE 
-FREQUENCY 

ROTATIONAL  TIP  MACH  NUMBER  (77°F) 


.XPIR. 


385mm  (15.2  in) 
4 


748  fps 


7.Q7 .lbs/ft 


2 


;  24  Hz 


:  .6587 


4706  jpn _ 

1.71  in. _ 
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727  fps 


1020  Hz 


.6402 
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TABLE  2.2 


ICAO  REFERENCE  PARAMETERS 

TAKEOFF  APPROACH  LEVEL  FLYOVER 

AIRSPEED  (KTS) 

RATE  OF  CLIMB/DESCENT  (fpm) 

CLIMB/DESCENT  ANGLE  (DEGREES) 


ALTITUDS/CPA  (FEET) 
SITE  5 
SITE  1 
SITE  A 


«  -SLANT  RANGE  (FEET)  TO 
•  - - - - - 


gITE  2 
'SITE  3 


'j&rjzx idtrjb/'.rr  juyr  /  i  *  av/ j  -- 


TEST  SYNOPSIS 


3.0  Test  Synopsis  -  Below  Is  a  listing  of  pertinent  details  pertaining  to 
the  execution  of  the  helicopter  tests. 

1.  Test  Sponsor,  Program  Management,  and  Data  Analysis:  Federal 
Aviation  Administration,  Office  of  Environment  and  Energy,  Noise  Abatement 
Division,  Noise  Technology  Branch  (AEE-120). 

2.  Test  Helicopter:  SA  365N  Dauphin  2,  provided  by  Aerospatiale 
Helicopter  Corporation 

3.  Test  Date:  Monday,  June  6,  1983 

A.  Test  Location:  Dulles  International  Airport,  Runway  30  over-run 


area, 

5.  Noise  Data  Measurement  (recording),  processing  end  analysis: 
Department  of  Transportation  (DOT),  Transportation  Systems  Center  (TSC), 

■  Noise  Measurement  and  Assessment  Facility. 

6.  Noise  Data  Measurement  (direct-read),  processing  and  analaysis: 
.  FAA,  Noise  Technology  Branch  (AEE-120). 

7.  Cockpit  instrument  photo  documentation;  photo-altitude 
determination  system;  documentary  photographs:  Department  of 
^transportation,  Photographic  Services  Labor  itory. 

8.  Meteorological  Data  (fifteen  minute  observations):  National 

'  Veather  Service  Office,  Dulles  International  Airport. 

y  •  ..y;  v"- 

9.  Meteorological  Data  (radiosonde/rawinsonds  weather  balloon 

If  launches):  National  Weather  Service  Upper  Air  Station,  Sterling  Park, 
Iff'  /Virginia. 


Flight  Test  and  Noise  Measurement  Personnel 

in  Action 


FIGURE  3.1 


r 


m 


-r^> 


% 


V  /•  '/;•  1 

v  .T  V 

'r  .  ,1 

Ar  >5  -  s  i 

/  •  ! 

•? ,  , 

[y^i 

W 1  \  I 

r  I  ' 

tp.  V'. 


8 


10.  Meteorological  Data  (on  site  observations) :  DOT-TSC. 

11.  Flight  Path  Guidance  (portable  visual  approach  slope  Indicator 
(VASI)  and  theodolite/verbal  course  corrections):  FAA  Technical  Center, 
ACT-310. 

12.  Air  Traffic  Control:  Dulles  International  Airport  Air  Traffic 
Control  Tower. 

13.  Test  site  preparation;  surveying,  clearing  underbrush,  connecting 
electrical  power,  providing  markers,  painting  signs,  and  other  physical 
arrangements:  Dulles  International  Airport  Grounds  and  Maintenance,  and 
Airways  Facilities  personnel. 


Figure  3.1  is  a  photo  collage  of  flight  test  and  measurement  personnel 
performing  their  tasks. 

3.1  Measurement  Facility  -  The  noise  measurement  testing  area  was  located 
adjacent  to  the  approach  end  of  Runway  12  at  Dulles  International  Airport. 
(The  approach  end  of  Runway  12  is  synonymous  with  Runway  30  over-run 
area.)  The  low  ambient  noise  level,  the  availability  of  emergency 
equipment,  and  the  security  of  the  area  all  made  this  location  desirable. 
Figure  3.2  provides  a  photograph  of  the  Dulles  terminal  and  of  the  test 
area. 

The  taat  area  adjacent  to  the  runway  was  nominally  flat  with  a  ground 
cover  of  short,  clipped  grass,  approximately  1800  feet  by  2200  feet,  and 
^ordered  on  north,  south,  and  west  by  woods.  There  was  minimum 
> interference  from  the  commercial  and  general  aviation  activity  at  the 
airport  since  Runway  12/30  was  closed  to  normal  traffic  during  the  tests. 
The  runways  used  for  normal  traffic,  1L  and  1R,  were  approximately  2  and  3 
miles  east,  respectively,  of  the  test  site. 
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Figure  3,2 
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The  Terminal  and  Air  Traffic  Control  Tower 
at  Dulles  International  Airport 


The  flight  track  centerline  was  located  parallel  to  Runway  12/30  between 
the  runway  and  tne  taxiway.  The  helicopter  hover  point  for  the  static 
operations  was  located  on  the  southwest  corner  of  the  approach  end  of 
Runway  12,  Eight  noise  measurement  sites  were  established  in  the  grassy 
area  adjacent  to  the  Runway  12  approach  ground  track. 

3.2  Microphone  Locations  -  There  were  eight  separate  microphone  sites 
located  within  the  testing  area,  making  up  two  measurement  arrays.  One 
array  was  used  for  the  flight  operations,  the  other  for  the  static 
operations.  A  schematic  of  the  test  area  is  shown  in  Figure  3.3. 

A.  Flight  Operations  -  The  microphone  array  for  flight  operations 
consisted  of  two  sideline  sites,  numbered  2  and  3  in  Figure  3.3,  and  three 
centerline  sites,  numbered  5,  1,  and  4,  located  directly  below  the  flight 
path  of  the  helicopter.  Since  site  number  3,  the  north  sideline  site,  was 
located  In  a  lightly  wooded  area,  it  was  offset  46  feet  to  the  west  to 
provide  sufficient  clearance  from  surrounding  trees  and  bushes. 

B.  Static  Operations  -  The  microphone  array  for  static  operations 
consisted  of  sites  7H,  5H,  1H,  2,  and  4H.  These  sites  were  situated 
around  the  helicopter  hover  point  which  was  located  on  the  southwest 
corner  of  the  approach  end  of  Runway  12.  These  site  locations  allowed  for 
both  hard  and  soft  ground-to-ground  propagation  paths. 

3.3  Flight  Path  Markers  and  Guidance  System  Locations  -  Visual  cues  in 
the  form  of  squares  of  plywood  painted  bright  yellow  with  a  black  "X"  In 
the  center  were  provided  to  define  the  takeoff  rotation  point.  This  point 
was  located  1640  feet  (500  m)  from  centerline  center  (CLC)  microphone 


FiGURE  3.3 


Noise  Measurement  and  Photo  Site  Schematic 


NOTES:  Broken  Line  Indicates  not  to  Scale. 
Metric  Measurements  to 
Nearest  Meter. 
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location.  Four  portable,  battery-powered  spotlights  were  deployed  at 
various  locations  to  assist  pilots  in  maintaining  the  array  centerline. 

To  provide  visual  guidance  during  the  approach  portion  of  the  teut,  a 
standard  visual  approach  slope  indicator  (VASI)  system  was  used.  In 
addition  to  the  visual  guidance,  the  VASI  crew  also  provided  verbal 
guidance  with  the  aid  of  a  theodolite.  Both  methods  assisted  the 
helicopter  pilot  in  adhering  to  the  microphone  array  centerline  and  In 
maintaining  the  proper  approach  path.  The  locations  of  the  VASI  from  CLC 
are  shown  in  the  following  table. 


Approach  Angle 
(degrees) 

12 

9 

6 

3 


Distance  from  CLC 
(feet) 

1830 

2456 

3701 

7423 


Each  of  these  locations  provided  a  glldepath  which  crossed  over  the 
centerline  center  microphone  location  at  an  altitude  of  394  feet  = 
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TEST  PLANNtNG  AND  BACKGROUND 


4.0  Test  Planning/ Background  Activities  -  This  section  provides  a  brief 
discussion  of  important  administrative  and  test  planning  activities. 

4.1  Test  Program  Advance  Briefings  and  Coordination  -  A  pre-test  briefing 
was  conducted  approximately  one  month  prtor  to  the  test.  The  meeting  was 
attended  by  all  pilots  participating  in  the  test,  along  with  FAA  program 
managers ,  manufacture1;  test  coordinators,  and  other  key  test  participants 
from  the  Dulles  Airport  community.  During  this  meeting,  the  airspace 
safety  and  communications  protocol  were  rigorously  defined  and  at  the  same 
time  test  participants  were  able  to  iron  out  logistical  and  procedural 
details.  On  the  morning  of  the  test,  a  final  brief  meeting  was  convened 
on  the  flight  line  to  review  safety  rules  and  coordinate  last-minute 
changes  in  the  test  schedule. 

4.2  Communications  Network.  -  During  the  helicopter  noise  measurement 
test,  an  elaborate  communications  network  was  utilized  to  manage  the 
various  systems  and  crews.  This  network  was  headed  by  a  central  group 
which  coordinated  the  testing  using  three  two-way  radio  systems, 
designated  as  Radios  1-3. 

Radio  1  was  a  walkie  talkie  system  operating  on  169.275  MHz,  providing 
communications  between  the  VASI,  National  Weather  Service,  FAA  Acoustic 
Measurement  crew,  the  TSC  acoustic  team  coordinator,  and  the  noise  test 
coordinating  team. 

Radio  2  was  a  second  walkie  talkie  system  operating  on  170,40  MHz, 
providing  communications  between  the  TSC  acoustic  team  coordinator  and  the 
TSC  acoustic  measurement  teams. 
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Radio  3,  a  multi-channel  transceiver,  was  used  as  both  an  air-to-ground 
and  ground-to-ground  communications  system.  In  air-to-ground  mode  it 
provided  communications  between  VASI,  helicopter  flight  crews,  and  noise 
test  control  on  123.175  MHz.  In  ground-to-ground  mode  it  provided 
communications  between  the  air  traffic  control  tower  (121.9  MHz),  Page 
Avjet  (the  fuel  source)  (122.95  MHz),  and  noise  test  control. 


A  schematic  of  this  network  is  shown  in  Figure  4,1. 
1 


4.3  Local  Media  Notification  ~  Noise  test  program  managers  working 

through  ;the  FAA  Office  of  Public  Affairs  released  an  article  to  the  local 

medlA  explaining  that  helicopter  noise  tests  were  to  be  conducted  at 

Dulles  Airport  on  June  6  the  test  day  commencing  around  dawn  and  extending 

jthtough  midday.  The  article  described  general  test  objectives,  flight 

paths,  and  rationale  behind  the  very  early  morning  start  time  (low  wind 

requirements).  In  the  case  of  a  farm  located  very  close  to  the  airport,  a 

mejabar  «f  the  program  management  team  personally  visited  the  residents  and 

explained  w|iat  was  going  to  be  involved  in  the  test.  As  a  consequence  of 

’  thjese  efforts  (it  is  assumed),  there  were  very  few  complaints  about  the 
,  »  '  ;  . 
tejst  program. 


4.4  Ambient  Noise  -  One  of  the  reasons  that  the  Dulles  Runway  30  over-run 

-A 

‘Ibrea  was  selected  as  the  test  site  was  the  low  ambient  noise  level  in  the 
a.ea.  Typically  one  observed  an  A-Weighted  LEQ  on  the  order  of  45  dB, 
with  dominant  transient  noise  sources  primarily  from  the  avian  and  insect 
families.  The  primary  offender  was  the  Collinus  Virginianus,  commonly 
known  as  the  bobwhite,  quail,  or  partridge.  The  infrequent  intrusive 

I  ;  , 
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sound  pressure  levels  were  on  the  order  of  55  dB  centered  in  the  2000  Hz 
one-third  octave  band. 

As  an  additional  measure  for  safety  and  for  lessening  ambient  noise,  a 
Notice  to  Airmen  or  UOTAM  was  issued  advising  aircraft  of  the  noise  test 
and  indicating  that  Runway  12/30  was  closed  for  the  duration  of  the  test 


DATA  ACQUISITION  AND  GUIDANCE  SYSTEMS 

5.0  Data  Acquisition  and  Guidance  Systems  -  This  section  provides  a 
detailed  description  of  the  test  program  data  acquisition  systems,  with 
special  attention  given  to  documenting  the  operational  accuracy  of  each 
system.  In  addition,  discussion  is  provided  (as  needed)  which  relates 
field  experiences  which  might  be  of  help  to  others  engaged  in  controlled 
helicopter  noise  measurements.  In  each  case,  the  location  of  a  given 
measurement  system  is  described  relative  to  the  helicopter  flight 
path. 


5.1  Approach  Guidance  System  -  Approach  guidance  was  provided  to  the 
pilot  by  means  of  a  visual  approach  slope  indicator  (VASI)  and  through 
verbal  commands  from  an  observer  using  a  ballon-tracking  theodolite.  (A 
picture  of  the  theodolite  is  included  in  Figure  3.1,  in  Section  3,0.)  The 
VASI  and  theodolite  were  positioned  at  the  point  where  the  approach  path 
intercepted  the  ground = 

The  VASI  system  used  in  the  test  was  a  3--light  arrangement  giving  vertical 
displacement  information  within  +0.5  degrees  of  the  reference  approach 
slope.  The  pilot  observed  a  green  light  if  the  helicopter  was  within  0.5 
degrees  of  the  approach  slope,  red  if  below  the  approach  slope,  white  if 
above.  The  VASI  was  adjusted  and  repositioned  to  provide  a  variety  of 
approach  angles.  A  picture  of  the  VASI  is  included  in  Figure  3.1,  in 
Section  3.0. 

The  theodolite  system,  used  in  conjunction  with  the  VASI,  also  provided 
accurate  approach  guidance  to  the  pilot.  A  brief  time  lag  existed  between 
the  instant  the  theodolite  observor  perceived  deviation,  transmitted  a 
command,  and  the  pilot  made  the  correction;  however,  the  theodolite  crew 
was  generally  able  to  alert  the  pilot  of  approach  path  deviations  (slope 
and  lateral  displacement)  before  the  helicopter  exceeded  the  limits  of  the 
one  degree  green  light  of  the  VASI.  Thus,  the  helicopter  only 
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TABLE  5.1 


REFERENCE  HELICOPTER  ALTITUDES  FOR  APPROACH  TESTS 
{all  distances  expressed  in  f'eet) 


MICROPHONE 

NO..  A 

MICROPHONE 

NO.  1 

MICROPHONE 

NO.  5 

APPROACH 

ANGLE  =  3° 

A  =  8010 

B  =  420 

C  =  +70 

A  =  7518 

B  =  394 

C  =  +66 

A  =  7026 

B  =  368 

C  =  +62 

6° 

A  =  4241 

B  =  446 

C  =  +37 

A  =  3749 

B  =  394 

C  =  +33 

A  =  3257 

B  =  342 

C  =  +29 

9° 

A  =  2980 

B  =  472 

C  =  +27 

A  =  2438 

B  =  394 

C  =  +22 

A  =  1362 

B  =  316 

C  =  +18 

' 

A  =  distance  from  VASI  to  microphone  location 

B  =  reference  Helicopter  altitude 

C- =  boundary  of  the  1  degree  VASI  glide  slope 
"beam  width". 
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occasionally  and  temporarily  deviated  more  than  0.5  degrees  from  the 
reference  approach  path. 

Approach  path6  of  6  and  9  degrees  were  used  during  the  test  program. 

Table  5.1  summarizes  the  VAS1  beam  width  at  each  measurement  location  for 
a  variety  of  the  approach  angles  used  in  this  test. 

5.2  Photo  Altitude  Determination  Systems  -  The  helicopter  altitude  over  a 
given  microphone  was  determined  by  the  photographic  technique  described  in 
the  Society  of  Automotive  Engineers  report  AIR-902  (ref.  1).  This 
technique  involves  photographing  an  aircraft  during  a  flyover  event  and 
proportionally  scaling  the  resulting  image  with  the  known  dimensions  of 
the  aircraft.  The  camera  is  initially  calibrated  by  photographing  a  test 
^object  of  known  sir;e  and  distance.  Measuring  the  resulting  image  enables 
calculation  of  the  effective  focal  length  from  the  proportional 
.  relationship : 

(Image  length)/(object  length)«(ef fective  focal  length)/(object  distance) 

This  relationship  is  used  to  calculate  the  slant  distance  from  microphone 
to  aircraft.  Effective  focal  length  is  determined  during  camera 
calibration,  object  length  is  determined  from  the  physical  dimensions  of 
the  aircraft  (typically  the  rotor  diameter  or  fuselage)  and  the  image  size 
.is  measured  on  the  photograph.  These  measurements  lead  to  the.  calculation 
of  object  distance,  or  the  slant  distance  from  camera  or  microphone  to 
■aircraft.  The  concept  applies  similarly  to  measuring  an  image  on  a  print, 
or  measuring  a  projected  image  from  a  slide. 
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Figure  5. 1 

Photo  Overhead  Positioning  System 
(Pop  System) 


Photographs  of  the  Aerospatiale  Dauphin  '1,  as  taken 
by  the  photographer  using  the  POP  system. 


The  SAE  AIR-902  technique  was  implemented  during  the  1983  helicopter  tests 
with  three  35mm  single  lens  reflex  (SLR)  cameras  using  slide  film.  A 
camera  was  positioned  100  feet  from  each  of  the  centerline  microphone 
-locations.  Lenses  with  different  focal  lengths,  each  individually 
calibrated,  were  used  in  photographing  helicopters  at  differing  altitudes 
In  order  to  more  fully  "fill  the  frame"  and  reduce  image  measurement 
error. 

The  photoscaling  technique  assumes  the  aircraft  is  photographed  directly 
overhead.  Although  SAE  AIR-902  does  present  equations  to  account  for 
deviations  caused  by  photographing  too  soon  or  late,  or  by  the  aircraft 
deviating  from  the  centerline,  these  corrections  are  not  required  when 
deviations  are  small.  Typically,  most  of  the  deviations  were  acoustically 
insignificant.  Consequently,  corrections  were  not  required  for  any  of  the 
1983  test  pnotos. 

The  photographer  was  aided  in  estimating  when  the  helicopter  was  directly 
overhead  by  means  of  a  photo-overhead  positioning  system  (POPS)  as 
illustrated  in  the  figure  and  pictures  in  Figure  5.1  The  POP  system 
consisted  of  two  parallel  (to  the  ground)  wires  in  a  vertical  plane 
orthogonal  to  the  flight  path.  The  photographer,  lying  beneath  the  POP 
system,  initially  positioned  the  camera  to  coincide  with  the  vertical 
?^plane  of  the  two  guide  wires.  The  photographer  tracked  the  approaching 
helicopter  in  the  viewfinder  and  tripped  the  shutter  when  the  helicopter 
crossed  the  superimposed  wires.  This  process  of  tracking  the  helicopter 
also  minimized  image  blurring  and  the  consequent  elongation  of  the  image 
of  the  fuselage. 
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A  scale  graduated  in  1/32-inch  increments  was  used  to  measure  the 
projected  image.  This  scaling  resolution  translated  to  an  error  in 
altitude  of  less  than  one  percent.  A  potential  error  lies  in  the  scaler’s 
interpretation  of  the  edge  of  the  image.  In  an  effort  to  quantify  this 
error,  a  test  group  of  ten  individuals  measured  a  selection  of  the 
fuzziest  photographs  from  the  helciopter  tests.  The  resulting  statistics 
revealed  that  2/3  of  the  participants  were  within  two  percent  of  the  mean 
altitude.  SAE  AIR-902  indicates  that  the  overall  photoscaling  technique, 
under  even  the  most  extreme  conditions,  rarely  produces  error  exceeding 
12  percent,  which  is  equivalent  to  a  maximum  of  1  dB  error  in  corrected 
sound  level  data.  Actual  accuracy  varies  from  photo  to  photo;  however,  by 
using  skilled  photographers  and  exercising  reasonable  care  in  the 
measurements,  the  accuracy  Is  good  enough  to  ignore  the  resulting  small 
^rror  in  altitude. 


5.3  Cockpit  Photo  Data  -  During  each  flight  operation  of  the  test 
program,  cockpit  instrument  panel  photographs  were  taken  with  a  35mm  SLR 
camera,  with  an  85mm  lens,  and  high  speed  slide  film.  These  pictures 
served  as  verification  of  the  helicopter’s  speed,  altitude,  and  torque  at 
a  particular  point  during  a  test  event.  The  photos  were  intended  to  be 
taken  when  the  aircraft  was  directly  over  the  centerline-center  microphone 
site,  site  #1  (see  Figure  3,3).  Although  the  photos  were  not  always  taken 
at  precisely  that  point,  the  pictures  do  represent  a  typical  moment  during 
the  test  event.  The  word  typical  is  important  because  the  snapshot 
freezes  instrument  readings  at  one  moment  in  time,  while  actually  the 
readings  are  constantly  changing  by  a  small  amount  because  of  instrument 
fluctuation  and  pilot  input.  Thus,  fluctuations  above  or  below  reference 
conditions  are  to  be  anticipated.  A  reproduction  of  a  typical  cockpit 
photo  is  shown  in  Figure  5.2.  The  use  of  a  video  tape  system  is  being 


considered  for  future  tests  to  acquire  a  continuous  record  ot  cockpit 
parameters  during  each  data  run.  Preliminary  FAA  studies  (April  1984) 
indicate  that  this  technique  can  be  most  successful  using  off  the  shelf 
equipment.  When  slides  were  projected  onto  a  screen,  it  was  possible  to 
read  and  record  the  instrument  readings  with  reasonable  accuracy.  This 
data  acquisition  system  was  augmented  by  the  presence  of  an  experienced 
cockpit  observor  who  provided  additional  documentation  of  operational 
parameters. 


FIGURE  5.2 


5.4  Upper  Mr  Meteorological  Data  Acquisition/NWS;  Sterling,  VA  -  The 
National  Weather  Service  (NWS)  at  Sterling,  Virginia  provided  upper  air 
meteorological  data  obtained  from  balloon-borne  radiosondes.  These  data 
consisted  of  pressure,  temperature,  relative  humidity,  wind  direction,  an 
speed  at  100'  intervals  from  ground  level  through  the  highest  test 
altitude.  The  balloons  were  launched  approximately  2  miles  north  of  the 
measurement  array.  To  slow  the  ascent  rate  of  the  balloon,  an  inverted 
parachute  was  attached  to  the  end  of  the  flight  train.  The  VIZ  Accu-Lok 
(manufacturer)  radiosonde  employed  in  these  tests  consisted  of  sensors 


which  sampled  the  ambient  temperature,  relative  humidity,  and  pressure  of 
the  air.  Each  radiosonde  was  individually  calibrated  by  the  manufacturer. 
The  sensors  were  coupled  to  a  radio  transmitter  which  emitted  an  RF  signal 
of  1680  MHz  sequentially  pulse-modulated  at  rates  corresponding  to  the 
values  of  sampled  meteorological  parameters.  These  signals  were  received 
by  the  ground-based  tracking  system  and  converted  into  a  continuous  trace 
on  a  strip  chart  recorder.  The  levels  were  then  extracted  manually  and 
entered  into  a  minicomputer  where  calculations  were  performed.  Wind 
speed  and  direction  were  determined  from  changes  in  position  and  direction 
of  the  "flight  train"  as  detected  by  the  radiosonde  tracking  system. 

Figure  5.3  shows  technicians  preparing  to  launch  a  radiosonde. 


FIGURE  5.3 
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The  manufacturer's  specifications  for  accuracy  are: 

Pressure  «  +4  mb  up  to  250  mb 

Temperature  -  +0.5°C,  over  a  range  of  +30°C  to  -30°C 
Humidity  “  +5%  over  a  range  of  +25°C  to  5°C 

The  National  Weather  Service  has  determined  the  "operational  accuracy"  of 
a  radiosonde  (as  documented  In  an  unpublished  report  entitled  "Standard 
for  Weather  Bureau  Field  Programs",  1-1-67)  to  be  as  follows: 

Pressure  **  +2  mb,  over  a  range  of  1050  -  5  mb 
Temperature  ■  ^1°C,  over  a  range  of  +50°C  to  -70°C 
Humidity  *  +5%  over  a  range  of  +40° C  to  -40° C 

The  temperature  and  pressure  data  are  considered  accurate  enough  for 
general  documentary  purposes.  The  relative  humidity  data  are  the  least 
reliable.  The  radiosonde  reports  lower  than  actual  humiditlus  when  the 
air  is  near  saturation.  These  inaccuracies  are  attributable  to  the  slow 
response  time  of  the  humidity  sensor  to  sudden  changes.  (Ref.  2). 

5.5  Surface  Meteorological  Data  Acquisltion/NWS:  Dulles  Airport  -  The 
National  Weather  Service  Station  at  Dulles  provided  temperature, 
windspeed,  and  wind  direction  on  the  test  day.  Readings  were  noted  every 
15  minutes.  These  data  are  presented  in  Appendix  H.  The  temperature 
transducers  were  located  approximately  2.5  miles  east  of  the  test  site  at 
a  height  of  6  feet  (1.8  m)  above  the  ground,  the  wind  instruments  were  at 
a  height  of  30  feet  (10  m)  above  ground  level.  The  dry  bulb  thermometer 
and  dew  point  transducer  wer-'  contained  in  the  Bristol  (manufacturer) 
HO-61  system  operating  with  +  one  degree  accuracy.  The  windspeed  and 
direction  were  measured  with  the  Electric  Speed  Indicator  (manufacturer) 
F420C  System,  operating  with  an  accuracy  of  1  knot  and  +5°  (maximum 
error). 
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On-site  meterological  data  ware  also  obtained  by  TSC  personnel  using  a 
Cl ima tronics  (manufacturer)  model  EWS  weather  system.  The  anemometer  and 
temperature  sensor  were  located  10  feet  above  ground  level  at  noise 
site  4.  These  data  are  presented  in  Appendix  I.  The  following  table 
identifies  the  accuracy  of  the  individual  components  of  the  EWS 
system. 


Sensor 

Accuracy 

Range 

Time 

Constant 

Wind speed 

+.025  mph 
or  1.5% 

0-100  mph 

5 

sec 

Wind 

Direction 

+1.5% 

0-360°  Mech 
0-540°  Elect 

15 

sec 

Relative 

Hualdity 

+2Z 

0-100Z  RH 

0-100Z  RH 

10 

sec 

Temperature 

+1.0*1' 

-40  to  +120° F 

10 

sec 

After  "detection" 

(sensing) , 

the  meteorological  data 

are 

recorded 

Rustrak  (manufacturer)  paperchart  recorder.  The  following  table 
identifies  the  range  and  rejolutions  associated  with  the  recording  of  each 

parameter. 


Sensor 

Range 

Chart  Resolution 

Wlndspeed 

0-25  TSC  mod 

0-50  mph 

+0.5  mph 

Wind 

0-540° 

+5° 

t  Direction 

k  -  r 

Relative 

0-100%  RH 

+2%  RH 

4  Humidity 

Temperature 

-40°  to  120®F 

+1°F 

5.6.0  Noise  Data  Acquisition  Sy terns/ System  Deployment  -  This  section 
provides  a  detailed  description  of  the  acoustical  measurement  systems 
employed  in  the  test  program  along  with  the  deployment  plan  utilized  in 
each  pitas*  of  testing. 
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deployed  Nagra  two-channel  direct-mode  tape  recorders.  Noise  data  were 
recorded  with  essentially  flat  frequency  response  on  one  channel.  The 
same  input  data  were  weighted  and  amplified  using  a  high  frequency 
pre-emphasis  filter  and  were  recorded  on  the  second  channel.  The 
pre-emphasis  network  rolled  off  those  frequencies  below  10,000  Hz  at  20  dB 
per  decade.  The  use  of  pre-emphasis  was  necessary  in  order  to  boost  the 
high  frequency  portion  of  the  acoustical  signal  (such  as  a  helicopter 
apt <  ;uw)  characterized  by  large  level  differences  (30  to  60  dB)  between 
ttva  high  and  low  frequencies.  Recording  gains  were  adjusted  sc  that  the 
beat  possible  aignal-to-noise  ratio  would  be  achieved  while  allowing 
enough  "head  room"  to  comply  with  applicable  distortion  avoidance 
requirements. 

XRIG-B  time  code  synchronized  with  the  tracking  time  base  was  recorded  on 
the  cue  channel  of  each  system.  The  typical  measurement  system  consisted 
of  a  General  Radio  1/2  inch  electret  microphone  oriented  for  grazing 
Incidence  driving  a  General  Radio  P-42  preamp  and  mounted  at:  a  height  of 
four  feet  (1.2  meters).  A  100-foot  (30.5  meters)  cable  was  used  between 
the  tripod  and  the  Instrumentation  vehicle  located  at  the  perimeter  of  the 
teat  circle,  A  schematic  of  the  acoustical  instrumentation  is  shown  in 
■figure  5«4. 

figure  5.4  also  shows  the  cutaway  windscreen  mounting  for  the  ground 
'microphone.  This  configuration  places  the  lower  edge  of  the  microphone 
dlaphram  approximately  one-half  inch  from  the  plywood  (4  ft  by  4  ft) 
aurface.  The  ground  microphone  was  located  off  center  in  order  to  avoid 
natural  mode  resonant  vibration  of  the  plyuood  square. 
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Time  Code  Generator 


5.6.2  FAA  Direct  Read  Measurement  Systems  -  In  additiou  to  the  recording 
systems  deployed  by  TSC,  four  direct  read,  Type-1  noise  measurement 
systems  were  deployed  at  selected  sites.  Each  noise  measurement  site 
consisted  of  an  identical  microphone-preamplifier  system  comprised  of  a 
General  Radio  1/2-inch  electret  microphone  (1962-9610)  driving  a  General 
Radio  P-42  preamplifier  mounted  4  feet  (1.2m)  above  the  ground  and 
oriented  for  grazing  incidence.  Each  microphone  was  covered  with  a  3-inch 
windscreen. 

Three  of  the  direct  read  systems  utilized  a  100-foot  cable  connecting  the 
microphone  system  with  a  General  Radio  1988  Precision  Integrating  Sound 
Level  Meter  (P1SLM).  In  each  case,  the  slow  response  A-weighted  sound 
level  was  output  to  a  graphic  level  recorder  (GLR).  The  GLRs  operated  at 
a  paper  transport  speed  of  5  centimeters  per  minute  (300  cm/hr).  These 
systems  collected  single  event  data  consisting  of  maximum  A-weighted  Sound 
Level  (AL),  Sound  Exposure  Level  (SEL),  integration  time  (T),  and 
.equivalent  sound  level  (LEQ) . 

The  fourth  microphone  system  was  connected  to  a  General  Radio  1981B  Sound 
Level  Meter.  This  meter,  used  at  site  7H  for  static  operations  only, 
provided  A-weighted  Sound  Level  values  vrtiich  were  processed  using  a  micro 
sampling  technique  to  determine  LEQ. 

All  instruments  were  calibrated  at  the  beginning  and  end  of  each  test  day 
and  approximately  every  hour  in  between.  A  schematic  drawing  of  the  basic 
direct  read  system  is  shown  in  Figure  5.5. 
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Direct  Read  Noise  Measurement  System 


5.6.3  Deployment  of  Acoustical  Measurement  Instrumentation  -  This  section 
describes  the  deployment  of  the  magnetic  tape  recording  and  direct  read 
noise  measurement  systems. 

During  the  testing,  TSC  deployed  six  magnetic  tape  recording  systems. 
During  the  flight  operations,  four  of  these  recording  system  were  located 
at  the  three  centerline  sites:  one  system  at  site  4,  one  at  site  5,  and 
two  at  centerline  center  with  the  microphone  of  one  of  those  systems  at  4 
feet  above  ground,  the  microphone  of  the  other  at  ground  level.  The  two 
remaining  recording  systems  were  located  at  the  two  sidelines  sites.  The 
FAA  deployed  three  direct  read  systems  at  the  three  centerline  sites 
during  the  flight  operations „  Figure  5.6  provides  a  schematic  drawing  of 
the  equipment  deployment  for  the  flight  operations. 

In  the  case  of  static  operations,  only  four  of  the  six  recorder  systems 
$iere  used.  The  recorder  system  with  the  4-foot  microphone  at  site  1  moved 
to  site  1H.  The  recorders  at  sites  4  and  5  moved  to  4H  and  5H 
respectively.  The  recorder  at  site  2,  the  &outh  sideline  site,  was  also 
jutsed.  The  three  direct  read  systems  were  moved  from  the  centerline  sites 
$o  sites  5H,  2,  and  4H.  The  fourth  direct  read  system  was  employed  at 
site  7h.  Figure  5.7  provides  a  schematic  diagram  of  the  equipment 
deployment  for  the  static  operations. 
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:  "  .V*  .  FIGUftl:  5.6 

Mitfhphohe  Wd  Acoustical  Measurement 
Instrument  Deployment 
Flight  Operations 
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1988  Sound  Level  Meter  with 
Graphic  Level  Recorder 


ACOUSTICAL  DATA  REDUCTION 


6.0  Acoustical  Data  Reduction  -  This  section  describes  the  treatment  of 
tape  recorded  and  direct  read  acoustical  data  from  the  point  of 
acquisition  to  point  of  entry  into  the  data  tables  shown  in  the  appendices 
of  this  document. 

6.1  TSC  Magnetic  Recording  Data  Reduction  -  The  analog  magnetic  tape 
recordings  analyzed  at  the  TSC  facility  in  Cambridge,  Massachusetts  were 
fed  into  magnetic  disc  storage  after  filtering  and  digitizing  using  the 
GenKad  1921  one-third  octave  real-time  analyzer.  Recording  system 
frequency  response  adjustments  were  applied,  assuring  overall  linearity  of 
the  recording  and  reduction  system.  The  stored  24,  one-third  octave  sound 
pressure  levels  (SPLs)  for  contiguous  one-half  second  integration  periods 
making  up  each  event  comprise  the  base  of  "raw  data."  Data  reduction 
followed  the  basic  procedures  defined  in  Federal  Aviation  Regulation  (FAR) 
Fart  36  (Ref.  3).  The  following  sections  describe  the  steps  involved  in 
arriving  at  final  sound  level  values, 

6.1.1  Ambient  Noise  -  The  ambient  noise  is  considered  to  consist  of  both 
the  acoustical  background  noise  and  the  electrical  noise  of  the 
measurement  system.  For  each  event,  the  ambient  level  was  taken  as  the 
five  to  ten-second  time  averaged  one-third  octave  band  taken  immediately 
prior  to  the  event.  The  ambient  noise  was  used  to  correct  the  measured 
raw  spectral  data  by  subtracting  the  ambient  level  from  the  measured 
noise  levels  on  an  energy  basis.  This  substraction  yielded  the  corrected 
noise  level  of  the  aircraft.  The  following  execptions  are  noted: 

1.  At  one-third  octave  frequencies  of  630  Hz  and  below,  if  the 
measured  level  was  within  3  dB  of  Che  ambient  level,  the  measured  level 
was  corrected  by  being  set  equal  to  the  ambient.  If  the  measured  level 
was  less  chan  the  ambient  level,  the  measured  level  was  not  corrected. 


2.  At  one-third  octave  frequencies  above  630  Hz,  if  the  measured 


level  was  within  3  dB  or  less  of  the  ambient,  the  level  was  identified  as 
"masked." 


6.1.2  Spectral  Shaping  -  The  raw  spectral  data,  corrected  for  ambient 
noise,  were  adjusted  by  sloping  the  spectrum  shape  at  -2  dB  per  one-third 
octave  for  those  bands  (above  1.25  kHz)  where  the  signal  to  noise  ratio 
was  less  than  3  dB,  i.e.,  "masked"  bands.  This  procedure  was  applied  in 
cases  involving  no  more  than  9  "masked”  one-third  octave  bands.  The 
shaping  of  the  spectrum  over  this  9-band  range  was  conducted  to  minimize 
EPNL  data  loss.  This  spectral  shaping  methodology  deviates  from  FAR-36 
procedures  in  that  the  extrapolation  includes  four  more  bands  than 
normally  allowed. 


6.1.3  Analysis  System  Time  Constant/Slow  Response  -  The  corrected  raw 
spectral  data  (contiguous  linear  1/2  second  records  of  data)  were 
processed  using  a  sliding  window  or  weighted  running  logarithmic  averaging 
procedure  to  achieve  the  "slow"  dynamic  response  equivalent  to  the  "slow 
Response"  characteristic  of  sound  level  meters  as  required  under  the 
provisions  of  FAR-36.  The  following  relationship  using  four  consecutive 
<data  records  was  used : 


L.  s  10  Log  [0. 13(10. U-lLi"  Vo. 21(10. 1Li"2)+0. 27(10  ° 


1L.-1 

l 


)+0.39( 10.°' 1Li) ] 


where  Lj.  is  the  one-third  octave  band  sound  pressure  level  for  the  ith 
.one-half  second  record  number. 

W*  ’ 


6.1.4  Bandsharing  of  Tones  -  All  calculations  of  PNLTM  included  testing 
for  the  presence  of  band  sharing  and  adjustment  In  accordance  with  the 
procedures  .defined  in  FAR-36,  Appendix  B,  Section  B  36.2.3.3,  (Ref.  4). 


38 


6.1.5  Tone  Corrections  -  Tone  corrections  were  computed  using  the 


helicopter  acoustical  spectrum  from  24  Hz  to  11,200  Hz,  (bands  14  through 
40).  Tone  correction  values  were  computed  for  bands  17  through  40,  tne 
same  set  of  bands  used  in  computing  the  EPNL  and  PNLT.  The  initiation  of 
the  tone  correction  procedure  at  a  lower  frequency  reflects  recognition  of 
the  strong  low  frequency  tonal  content  of  helicopter  noise.  This 
procedure  is  in  accordance  with  the  requirements  of  ICAO  Annex  16, 

Appendix  4,  paragraph  4.3.  (Ref,  5) 

6.1.6  Other  Metrics  -  In  addition  to  the  EPNL/PNLT  family  of  metrics  and 
the  SEL/AL  family,  the  overall  sound  pressure  level  and  10-dB  down 
duration  times  are  presented  as  part  of  the  "As  Measured"  data  set  in 
Appendix  A.  Two  factors  relating  to  the  event  time  history  (distance 
duration  and  speed  corrections,  discussed  in  a  later  section)  are  also 
presented. 

6.1.7  Spectral  Data/Static  Tests  -  In  the  case  of  static  operations, 
thirty-two  seconds  of  corrected  raw  spectral  data  (64  contiguous  1/2 
second  data  records)  were  energy  averaged  to  produce  the  data  tabulated  in 
Appendix  C.  The  spectral  data  presented  is  "as  measured"  at  the  emission 
angles  shewn  in  Figure  6.1,  established  relative  to  each  microphone 
location.  Also  included  in  the  tables  are  the  360  degree  (eight  emission 
angles)  average  levels,  calculated  by  both  arithmetic  and  energy 
averaging. 

Note  that  "masked"  levels  (see  Section  6.1.1)  are  replaced  in  the  tables 
of  Appendix  C  with  a  dash  (-).  The  indexes  shown,  however,  were 
calculated  with  a  shaped  spectra  as  per  Section  6.1.2. 
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6.2  FAA  Direct  Read  Data  Reduction  -  FAA  direct  read  data  was  reduced 


using  the  Apple  lie  microcomputer  and  the  VISICALO®  software  package. 
V1SICALC®  is  an  electronic  worksheet  composed  of  256  x  256  rows  and 
columns  which  can  support  mathematical  manipulation  of  the  data  placed 
anywhere  on  the  worksheet.  This  form  of  computer  software  lends  itself 
to  a  variety  of  data  analyses,  by  means  of  constructing  templates 
(worksheets  constructed  for  specific  purposes).  Data  files  can  be 
constructed  to  contain  a  variety  of  information  such  as  noise  data  and 
position  data  using  a  file  format  called  DIF  (data  Interchange 
format) . 

Data  analysis  can  be  performed  by  loading  DIF  files  onto  analysis 
templates.  The  output  or  results  can  be  displayed  In  a  format  suitable 
for  inclusion  in  reports  or  presentations.  Data  tables  generated  using 
these  techniques  are  contained  in  Appendices  B  and  D;  and  are  discussed  in 
Section  9.0. 

6.2.1  Aircraft  Position  and  Trajectory  -  A  VISICALO®  DIF  file  was  created 
Jo  contain  the  photo  altitude  data  for  each  event  of  each  test  series  for 
the  test  conducted.  These  data  were  input  into  a  VISICALC©  template 
designated  HELO  ALT.  The  template  HELO  ALT  was  designed  to  perform  a 
,3-point  regression  through  the  photo  altitude  data  from  which  estimates  of 
Aircraft  altitudes  could  be  determined  for  each  microphone  location. 

,§.2.2  Direct  Read  Noise  Data  -  HELO  NOISE  was  designed  to  take  two 
j^ISlCALO©  DIF  files  as  input.  The  first  contained  the  "as  measured" 


noise  levels  SEL  and  dBA  obtained  from  the  FAA  direct  read  systems  and  the 
10-dB  duration  time  obtained  from  the  graphic  level  recorder  strips,  for 
each  of  the  three  microphone  sites. 

The  second  consisted  of  the  estimates  of  aircraft  altitude  over  three 
microphone  sites.  HELO  NOISE  performed  calculations  to  determine  two 
figures  of  merit  related  to  the  event  duration  influences  on  the  SEL 
energy  dose  metric.  This  analysis  is  described  in  Section  9.4.  All  of 
the  available  HELO  NOISE  output  templates  are  presented  in  Appendix  B. 


TEST  SERSES  DESCRIPTION 

7,0  Series  Description  -  The  noise-flight  test  operations  schedule 

for  the  Aerospatiale  365N  Dauphin  consisted  of  two  major  parts. 

The  first  part  or  core  test  program  included  the  ICAO  certification  tesr 
operations  (takeoff,  approach,  and  level  flyover)  supplemented  by  level 
flyovers  at  various  altitudes  (at  a  constant  airspeed)  and  at  various 
airspeeds  (at  a  constant  altitude).  In  addition  to  the  ICAO  takeoff 
operation  a  second  takeofi  flight  series  was  included  in  which  takeoffs 
were  initiated  from  a  hover  taxi.  An  alternative  approach  operation  was 
also  included,  utilizing  a  nine  degree  approach  angle,  to  compare  with  the 
six  degree  ICAO  approach  data. 

The  second  part  of  the  test  program  consisted  of  static  operations 
designed  to  assess  helicopter  directivity  patterns  and  examine 
ground-to-ground  propagation. 

The  following  paragraphs  describe  the  Dauphin  test  schedule  by  "test 
aeries",  each  test  series  representing  a  group  of  similar  events.  Each 
noise  event,  is  iden'.tfied  by  a  letter  prefix,  corresponding  to  the 
appropriate  test  series,  followed  by  a  number  which  represents  the 
numerical  sequence  of  event  (l.e.,  A1  ,  A 2,  A3,  A4,  B5,  B6 , . , , etc . ) .  In 
some  cases  the  actual  order  of  test  series  may  not:  follow  alphabetically, 
as  a  Dl,  D2,  D3,  D4,  E5,  E6,  E8„  H9,  H10,  Hll,...  etc.).  In  the  case  of 
viatic  operations  the  individual  events  are  reported  by  the  acoustical 
emission  angle  referenced  to  each  individual  microphone  location  (i.e., 
J120,  J165,  J210,  J255,  J30Q,  J345,  J030,  J75).  In  each  of  the  paragraphs 
below,  the  "test  target"  operational  parameters  are  specified.  Actual 
data  run  pa t  'tors  are  specified  in  the  appendices  of  this  document. 
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Test  SerJ.es  A:  Runs  A1  through  A10.  This  series  consisted  of  level 
flyovers  at  a  target  altitude  of  500  feet  (152.4  meters)  above  ground 
level  ( AGL) „  at  a  target  airspeed  equal  to  135  knots,  90  percent  of 

Vh- 

Test  Series  B:  Runs  BJ 1  through  B14.  This  series  consisted  of  level 
flyovers  at  a  target  altitude  of  500  feet  AGL  (152.4  meters)  ar  a  target 
airspeed  of  120  knots,  80  percent  of  V^- 

Test  Series  C:  Runs  C15  through  C20.  This  series  consisted  of  level 
!  flyovers  at  a  target  altitude  of  500  feet  AGL  (152.4  meters),  at  a  target 
Airspeed  of  105  knots,  70  percent  of  V^, 

»  i 

•  Test  Series  b:  Runs  D21  through  D25.  This  series  consisted  of  level 

■ 

.flyovers  at  a  target  altitude  of  1000  feet  AGL  (304.8  raetere),  at  a  target 
airspeed  of  135  knots,  9C  percent  of  V^. 

•  v, 

.Jest  Series  E:  Runs  E26  through  E33.  This  test  series  reflects  ICAO 
."^certification  takeoff  test  requirements.  All  takeoff  operation?  wee  flown 
;■  ..Sin  the  300  degree  direction,  passing  first  over  site  5,  then  site3  1  and 
.-  A.  The  airspeed  requirement  stipulates  a  constant  velocity  equal  to  Vy? 

'  ivhich  is  75  knots  for  the  Dauphin. 

y!  ?%;est  Series  F:  Runs  F24  through  F36  and  F46  through  F52.  This  t*sst 
v  ,•  'iSeries  consisted  of  approach  operations  flown  on  a  magnetic  heading  of  120 
detKeca.  Tha  helicopter  pasaed  over  sites  4,  1,  and  5  in  successian. 
*:?This  series  reflects  ICAO  operational  requirements,  which  stipulate  a  six 
degree  approach  patn  at  a  constant  tsrget  airspeed  of  75  knots  (Vy,  epeed 

\  ' 

•  v  for  the  beat  rate  of  climb). 

*  '■  s  ■’  .  ■'  - 
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Test  Series  G:  Rum  G£37  through  GA40  and  runs  GB41  through  GB46.  The  GA 
series  consisted  of  direct  climb  takeoffs  for  the  best  rate  of  climb  from 
5 -foot  hover  position.  The  GE  series  consisted  of  takeoffs  for  the  best 
angle  of  climb  from  a  5-£oot  hover  position. 

Test  Series  H:  Runs  H52  through  H56.  This  test  series  consisted  of  9 
degree  approaches  conducted  at  a  constant  target  airspeed  of  75 
knots. 


Teat  Series  I:  hover- in-ground  effect;  skid  height  approximately  five, 
feet  above  ground  level#  A  one-minute  sample  of  noise  data  was  acquired 


■.v  -  ’tfor  each  of  eight  directivity  angles. 

•  >:  '  ft  1  • 

:■  ■  r  ■ 

:  .  .. 

Vi  \v  ,1 

Test  Series  Jj  Flight  idle  operations;  skids  on  ground.  A  one-uiir.ute 
'■iii,'  'noise  sample  was  acquired  for  each  of  eight  directivity  angles. 

-  I:i  W-  :  •;  '  .«  .  V."  ■  l!;\  V 

•  if  t  ■  : 

Series  K;  Huyer-ou£-of •  -ground  effect;  skid  height  approximately  70 
:v  feet  (21.3  meters).  A  one-minute  sample  of  noise  data  was  acquired  for 

o';,  '  ..v  ,  rl.  .  .  ,i> 


■-each  of  eight  dtranciviey  angles. 

,  vAi  ’V  .** 

■  v:«sa£3  •  .  ■  *  <  •  -c. 
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TABLE  7 . 1 


Tost  Series 
A 
B 
C 
D 
E 
F 

GA 

GB 

-  . 


TEST  SUMMARY 
Operational  Description 
500'  LEO  IAS  =  135  KTS 
500 '  LFO  IAS  =  120  KTS 
500'  LFO  IAS  =  105  KTS 
1000'  LFO  IAS  =  135  KTS 
ICAO  Takeoff 
6  Deg  ICAO  Approach 

Direct  climb  takeoff  (Best  rate  of  climb) 
Direct  climb  takeoff  (Best  angle  of  climb) 
9  Deg  App  IAS  **  75  KTS 

Static  (Hover-in-ground  effect) 

Static  (Flight  Idle) 

Static  (Hover-out-of-ground  effect) 


DOCUMENTARY  ANALYSES 


8 . 0  Documentary  Analyses/Processing  of  Trajectory  and  Meteorological 
Data  -  This  section  contains  analyses  which  were  performed  to  document 
the  flight  path  trajectory  and  upper  air  meteorological  characteristics 
(as  a  function  of  time)  during  the  Dauphin  test  program, 

8.1  Photo-Altitude  Flight  Path  Trajectory  Analyses  -  Data  acquired  from 
the  three  centerline  photo-altitude  sites  were  processed  on  an  Apple  lie 
microcomputer  using  a  VISICALC©  (manufacturer)  electronic  spread  sheet 
template  developed  by  the  authors  for  this  specific  application.  The 
scaled  photo-altitudes  for  each  event  (from  all  three  photo  sites)  were 
entered  as  a  single  data  set.  The  template  operated  on  these  data, 
calculating  the  straight  line  slope  in  degrees  between  the  helicopter 
position  over  each  pair  of  sites.  In  addition,  a  linear  regression 
analysis  performed  in  order  to  create  a  straight  line  approximation  to 
the  actual  flight  path.  This  regression  line  was  then  used  to  compute 
estimated  altitudes  and  CPA's  (Closest  Point  of  Approach)  referenced  to 
each  microphone  location  (Note:  Photo  sites  were  offset  from  microphone 
Sites  by  100  feet).  The  results  of  this  analysis  are  contained  in  the 
tables  of  Appendix  FD 

Discussion  -  While  the  photo-altitude  data  do  provide  a  reasonable 

1  _  . 

^description  of  the  helicopter  trajectory  and  provide  the  means  to  effect 
distance  corrections  to  a  reference  flight  path  (not  implemented  in  this 
report),  there  is  the  need  to  exercise  caution  in  interpretation  of  the 


AY 


data.  The  following  excerpt  makes  an  important  point  for  those  trying  to 
relate  the  descent  profiles  (in  approach  test  series)  to  resulting 
acoustical  data. 


In  our  experience,  attempts  by  the  pilot  to  fly  down  a  very  narrow 
VASI  beam  produce  a  continuously  varying  rate  of  descent.  Thus  while 
the  mean  flight  path  is  maintained  within  a  reasonable  degree  of  test 
precision,  the  rate  of  descent  (important  parameter  connected  with  ~ 
blade/vortex  interactions)  at  any  instant  in  time  may  vary  much  more 
than  during  operational  flying.  (Ref.  6) 


Further,  care  is  necessary  when  using  the  regression  slope  and  the 
regression  estimated  altitudes;  one  must  he  sure  that  the  site-to-site 
slopes  are  slmillar  (approximate  constant  angle)  and  that  they  are  In 
agreement  with  the  regression  slope.  If  these  slopes  are  not  in 
agreement,  then  use  photo  altitude  data  along  with  the  site-to-site  slopes 
in  calculating  altitude  over  microphone  locations. 


■  "  »  i  ■  '  J  .  *  '  \ 
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8.2  Upper  Air  (500~2000  ft)  Meteorological  Data  -  This  section  documents 
the  coarse  variation  in  upper  air  meteorological  parameters  as  a  function 
of  time  for  the  June  6  test  program. 


The  National  Weather  Service  office  in  Sterling,  Virginia  provided 
preliminary  data  processing  resulting  in  the  data  tables  shown  in 
Appendix  11.  Supplementary  analyses  were  then  undertaken  to  develop  time 
histories  of  various  parameters  over  the  period  of  testing  for  selected 
altitudes.  Each  time  history  was  constructed  using  least  square  linear 
regression  techniques  for  the  five  available  data  points  (one  for  each 
launch).  The  plots  attempt  to  represent  the  gross  (macro)  meteorological 
trends  over  the  test  period. 


Wind  -  An  examination  of  the  wind  data  shown  in  Figures  8.1  and  8.2  shows 
'that  at  500  and  1000  feet  the  cross  wind  components  remained  relatively 
stable ,  ranging  from  6  to  9  knots  and  gradually  decreasing  as  the  dsy 
progressed.  At  the  2000  foot  level  the  wind  speed  increased  from  10  to  15 
knots  between  5:00am  and  9:00am.  This,  however,  would  not  have  effected 
the  flight  of  the  helicopter  because  operations  were  conducted  below 
11 190  feet  AGL. 

,<;r  if 


,  During  the  takeoff  operations,  between  6:30am  and  8:00am,  there  was  a  tail 
wind  of  5  to  10  knots  at  the  500  foot  level,  which  then  increased  to 

*  ,?!**-*v  I 

.**'  -  -between  13  and  15  knots  at  the  1000  foot  level.  At  the  2000  foot  level 

'  -the  wind  shifted  180  degrees  at  a  strength  of  approximately  14  knots. 


^During  the  approach  operations,  between  8:00am  and  9:00am  there  was  a 
slight  headwind  of  4  to  5  knots  from  ground  to  500  feet  ALG.  The  wind 
increased  at  the  1000  foot  and  2000  foot  levels  to  12  knots,  but  at  2000 
feet  it  shifted  180  degrees.  This  shift  in  wind  direction  had  no  effect 
on  the  test  as  all  approach  operations  were  conducted  at  lower  altitudes. 
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JUNE  6 

(DIR  330  -210  ) 


LEGEND 

-  =  503  FT  AGL 
•'  --  1033  FT  AGL 
«  -=  iZZZ  r  T  AGL 


WIND  SPEED  VS  TIME 

JUNE  6 

(DIR  J0C-120  ) 


LEGEND 

-  =  500  FT  AGL 
^lOO;  FT  AGL 
a  -  293C  FT  AGL 


o  600  to:  6o:  oo:  ioc:  no:  1200 


Ui  r> 


GOO  TOO  &0C  900  1000  1100  1200 


500  600  TOO  eoo  900  1300  1103  1200 

TIME  OF  DAY  (Hrs) 


FIGURE  8.1 


20  ~1  1  |  •  T  |  |  T  '  | 

500  GOO  700  too  000  1000  1100  1200 

TIME  OF  DAY  (Hrs) 


FIGURE  8.2 


»,■  .. Temperature  -  In  Figure  8.3,  which  presents  the  time  history  analysis  for 

.temperature,  one  can  observe  nearly  constant  temperatures  at  1000  and  2000 
.  •  v .  ,‘jEeet  above  ground  and  a  gradual  warming  trend  at  500  feet.  At  ground 

r\ 

v  -level  thete  wa^  a  gradual  increase  in  temperature  between  5:00am  and 

<*■  i U^iOPan,  from  13  to  19  degrees  C.  The  plot  in  Figure  8.3  shows  a 

.temperature  inversion  between  the  ground  and  the  1000  foot  level  which 
^persisted  through  out  the  flight  operation  portion  of  the  test.  The 
strength  of  the  inversion  was  characterized  by  a  5°  (or  less)  difference 
between  temperature  in  the  ground  and  at  500  feet  AGLo 


>•  .  +  :x 
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Relative  Humidity  -  As  shown  in  Figure  8.4,  relative  humidity  decreased 
12%  at  the  500  foot  level  between  5:00am  and  8:00am.  This  decrease  can  be 
attributed  to  the  burn  off  of  the  early  morning  surface  moisture  and  the 
dissipation  of  the  inversion  layer.  During  the  flight  operations  the 
relative  humidity  remainded  at  a  nearly  constant  level  of  80%. 

As  shown  in  ARP-866A,  the  relative  humidity  values  paired  with  the 
temperature  values,  for  the  time  period  of  5:00am  to  9:00am,  resulted  in  a 
Q.2dB  correction  for  the  125Hz  frequency  band. 


TEMPERATURE  VS  TIME 

'l  JUNE  6 


TIME  OF  DAY  (Hrs) 


"FIGURE  8.3 


FIGURE  8.4 
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Discussion  -  In  the  context  of  a  noise  measureraent/f light  test  one 
attempts  to  avoid  so-called  anomalous  meteorological  conditions,  (see  ref. 
3)  a  concept  that  is  difficult  to  define.  In  the  initial  paragraphs  of 
this  section,  the  topic  of  atmospheric  absorption  was  addressed, 
concluding  with  a  statement  about  the  apparent  stability  in  values c 

Although  the  reasons  behind  the  requirement  to  avoid  "anomalous 
conditions"  arose  from  concerns  involved  with  atmospheric  absorption,  one 
might  extend  the  requirement  to  include  concerns  for  smooth  flight,  and 
normal  attltudinal  operation  of  the  helicopter.  While  extreme  cross  wind 
components  and/or  ctrong  shifts  in  wind  in  the  vicinity  of  the  test  site 
might  suggest  the  presence  of  buffeting  or  turbulance,  it  is  primarily  the 
pilot’s  reported  ease  or  difficulty  in  flying  the  helicopter  which 
identifies  a  potential  problem.  While  the  data  do  suggest  the  presence  of 
’Variation  in  wind  speed  and  direction,  they  do  not  connote  an  extreme 
condition  which  might  lead  to  concern. 

As  a  final  note,  the  influence  of  wind  on  blade-vortex  interactions  (a 

5 

strong  function)  cannot  be  completely  addressed  using  the  data  presented 
C’in  this  section.  Rather ,  it  is  necessary  to  acquire  data  virtually 
£oncurrent  with  the  flight  operations  and  in  very  close  proximity  to  the 
test  helicopter.  It  is  anticipated  that  future  tests  will  employ  tethered 
ballQon  (systems  deployed  in  close  proximity  to  the  test  area. 
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EXPLORATORY  ANALYSES  AND  DISCUSSIONS 

9.0  Exploratory  Analyses  and  Discussion  -  This  section  is  comprised  of  a 
series  of  distinct  and  separate  analyses  of  the  data  acquired  with  the 
Aerospatiale  Dauphin  test  helicopter.  In  each  analysis  section  an 
introductory  discussion  is  provided  describing  pre-processing  of  data 
(beyond  the  basic  reduction  previously  described),  followed  by 
presentation  of  either  a  data  table,  graph(s),  or  reference  to  appropriate 
appendices.  Each  section  concludes  with  a  discussion  of  salient  results 
and  presentation  of  conclusions. 


The  following  list  identifies  the  analyses  which  are  contained  in  this 
section. 


9.1 

9.2 

9.3 

9.4 

9.5 

9.6 

9.7 

9.8 


Variation  in  noise  levels  with  airspeed  for  level  flyover 
operations 

Static  data  analysis:  source  directivity  and  hard  vs.  soft 
propagation  characteristics 

Comparison  of  noise  data:  4-foot  vs.  ground  microphones 
Duration  effect  analysis 

Analysis  of  variability  in  noise  levels  for  two  sites 
equidistant  over  similar  propagation  pathB 

Variation  in  noise  levels  with  airspeed  and  rate  of  descent  for 
approach  operations 

Analysis  of  ground-to-ground  acoustical  propagation  for  a 
nominally  soft  propagation  path 
Air-to-ground  Acoustical  propagation  Analysis 
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9.1  Variation  in  Noise  Levels  with  Airspeed  for  Level  Flyover 


Operations  —  This  section  analyzes  the  variation  in  noise  levels  for 
level  flyover  operations  as  a  function  of  airspeed.  Data  acquired  from 
the  centerline-center  location  (site  1)  magnetic  recording  system  have, 
been  utilized  in  this  analysis.  All  data  are  "as  measured",  uncorrected 
for  the  minor  variations  in  altitude  from  event  to  event. 

The  data  scatter  plotted  in  Figures  9.1  through  9.4  represent  individual 
noise  events  for  each  acoustical  metric.  The.  line  in  each  plot  links  the 
average  observation  at  each  target  airspeed. 

Discussion  -  The  plots  show  the  general  trend  that  can  be  expected  with  an 
increase  in  airspeed  during  level  flyover  operations.  It  has  been 
observed,  that  as  a  helicopter  increases  its  airspeed,  two 
acoustically  related  events  take  place.  First,  the  noise  event  duration 
is  decreased  as  the  helicopter  passes  more  quickly.  Second,  the  source 
acoustical  emission  characteristics  change.  These  changes  reflect  the 
aerodynamic  effects  which  accompany  an  increase  in  speed.  At  speeds 

l  ' 

higher  than  the  speed  for  minimum  power,  the  power  required  increases  with 

<*■ 

4ap  increase  in  airspeed..  These  Influences  lead  to  a 

noise  intensity  versus  airspeed  relationship  generally  approximated  by  a 
shallow  parabolic  curve.  A  steep  upturn  in  noise  level  can  occur  at 
higher  speeds  as  a  consequence  of  increasing  advancing  blade  tip  Ma' h 
number  effects,  which  in^turn  generate  impulsive  noise. 


Noise  versus  airspeed  plots  are  shown  for  various  acoustical  metrics  in 
Figures  9.1  through  9.4.  Each  of  these  unremarkable  plots  display  a  very 
weak  sensitivity  for  the  range  of  airspeeds  considered.  It  is  likely  thst 
the  curve  would  gradually  turn  upward  if  higher  airspeed  data  were  added. 
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FIGURE  9.1 
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FIGURE  9.2 
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FIGURE  9.3 
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FIGURE  9.4 


Sf.2  Static  Operations:  Analysis  of  Source  Directivity  and  Hard  vs.  Soft 
Path  Propagation  Characteristics  -  This  analysis  is  comprised  of  two 
principal  components.  First,  the  plots  shoi-n  in  Figures  9.5  through  9.7 
depict  the  time  averaged  directivity  patterns  for  various  static 
operations  for  measurement  sites  located  equidistant  from  the  hover  point. 
The  second  component  involves  the  fact  that  one  of  the  two  sites  lies 
separated  fro®  the  hover  point  by  a  hard  asphalt  surface,  while  the  other 
site  Is  separated  from  the  hover  point  by  a  soft  grassy  surface.  The 
difference  in  the  propagation  of  sound  over  the  two  disparate  surfaces  Is 
reflected  in  the  difference  between  the  upper  and  lower  curves  in  each 
plot. 

■  '■  -  r  • 

Tine  averaged  (approximately  60  seconds)  data  are  shown  for  acoustical 
.  directivity  angles  (see  Figure  6.1)  established  every  45  degrees 

•  from  the  rose  of  the  helicopter  (zero  degrees),  ir  a  clockwise  fashion. 
y-‘  plotted  in  these  figures  can  be  found  in  Appendix  C  for  microphones 

i  ••  , ,  ■ 

yt  - 

'  ■  -s  3H  and  2. 

.'.'.•VV'1 

VI,  ■  <■  •  ■ 

'  :}.y  ' 

Dfecutsloiv  -  The  plots  contained  in  this  analysis  dramatically  portray  the 

■  ,1?:  ,->•/' 

}  '  .  \h(.,  ''directive  mature  of  the  Aerospatiale  Dauphin  acoustical  radiation  pattern 
V  \  for  static  operations.  Further,  this  analysis  reveals  a  specially 

.  iV  >;  averaged  difference  of  3  to  6  dB  in  sovind  levels  for  sites  located  500 

"S'  ^I'feet  from  «  helipad,  with  one  site  over  a  soft  surface  and  the  other  over 
:  'ijl  Herd  surface.  Another  significant  observation  is  toe  marked  dip 

■ ' ' ■ . iobs^rved  in  the  radiation  pattern  oft  the  right  side  of  the  helicopter, 

;•  ;,a  h\v :  ■ 

©fch  case  discussed  below,  observations  concerning  noise  impact  and 


v  acceptability  are  based  on  consideration  of  typical  urban/community 

amhlaut  r.oise  levels  and  the  levels  of  urban  transportation  noise  sources. 
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In  general,  the  interpretation  of  environnv  ntal  Impact  requires  careful 
consideration  of  the  ambient  -ound  levels  in  the  vicinity  of  the  specific 
heliport  under  consideration. 

Discussion:  Hover  in  Ground  Effect  (HIGE)  -  The  HIGE  data  plot ,  Figure 
9. 5,  shows  the  marked  left  side  directivity  pattern  mentioned  above.  The 
sound  level  values,  in  the  upper  to  mid  70* s  for  the  bard  path  (at  500 
feet),  can  in  some  situations  (especially  with  long  duration)  present  an 
environmental  noise  problem.  On  the  other  hand,  the  soft  path  values 
range  in  the  low  to  mid  70’ s,  values  which  may  also  be  of  concern  in  a 
quiet  urban  environment.  The  point  is  that  there  exists  a  significant 
advantage  in  situating  a  heliport  in  a  location  where  noise  sensitive 
areas  are  separated  from  the  heliport  by  an  acoustically  absorbent  surface 
such  as  grass. 


Discussion:  Hover  Cut  of  Ground  Effect  (HQGE)  -  The  comments  made  above 
certainly  apply  as  well  in  the  case  of  HOGE,  a  transitional  flight  regime, 
shown  in  Figure  9.6.  A  mitigating  consideration,  however,  is  that  the 
sound  levels  (AL)  in  the  vicinity  of  80  to  85  dB  are  invariably  of  the 
short,  duration  generally  associated  with  ingress/egress  operations.  These 
levels  are  likely  to  be  perceived  above  other  transient  transportation 


noise  sounds . 
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FIGURE  9.6 


Discussion:  Plight  Idle  (FI)  -  Noise  data  for  the  flight  idle  operations 
are  shown  in  Figure  9.7.  As  discussed  in  the  case  of  HIGE,  the  hard  path 
ecenario  could  pose  minor  concern  in  certain  urban  residential 
situations. 

In  all  of  the  cases  examined  in  this  analysis,  it  is  evident  that  ground 
surface  characteristics  play  a  very  significant  role  in  ground-to-ground 
propagation  of  sound  in  the  vicinity  of  a  heliport. 
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9.3  Comparison  of  Measured  Sound  Levels:  4  Foot  vs.  Ground  Microphones  - 


This  analysis  addresses  the  comparability  of  noise  levels  measured  at 
different  heights  above  the  ground  surface.  The  topic  is  discussed  in  the 
context  of  noise  certification  testing  requirements.  The  analysis 
Involves  examination  of  differences  between  noise  levels  acquired  for 
ground  mounted  and  4-ft  mounted  microphone  systems.  The  objectives  of 
this  analysis  are  as  follows:  1)  observe  the  value  and  variability  of 
ground/4-ft  microphone  differences  and  identify  the  degree  of  phase 
coherence  and  2)  examine  the  variation  with  operational 
configuration. 


The  data  employed  in  this  analysis  are  from  microphone  site  #1,  using  TSC 
.magnetic  recordings  (Appendix  A).  The  mean  differenc- s  between  the  ground 

;|and  four  foot  microphones  are  shown  in  Table  9.1  for  nine  different  test 

• 

vOV:/‘" 

-.-v.  iaeries  . 

>'  (ti  .  •* 


conducting  this  analysis ,  our  initial  assumption  was  that  the 
^ground-mounted  microphone  experiences  phase  coherent  pressure  doubling  (a 

V'’ 

;  ^reasonable  assumption  at  the  frequencies  of  interest).  At  the  4-foot 
^Microphone,  one  would  expect  to  see  a  lower  value,  somewhere  within  the 

,  V? 

•■•mlaraage  of  0  to  3  qB,  depending  on  the  degree  of  random  verses  coherent 


.  ?’cwy 


■  ’v  between  Incident  and  reflected  sound  waves*  It  is  also  possible  to 

^^jex.perience  phase  cancellation  between  the  two  sound  paths.  If 

*-  “  ; 

‘S'  cencellation  occurs  at  dominant  frequencies,  then  one  i  likely  to  observe 


.v 


levels  at  the  4-foot  microphone  more  than  3  dB  below  the  ground 


■i: 


'.$microphvne  value*.  In  fact,  significant  cancellation  is  observed  with 


f  ’fSlcstances  of  5  to  6  dB  (weighted  metric)  lower  levels  at  the  4-foot 


\ ,  m’;:-  microphone . . 


.  -  ••Tm  tif'  ‘  !  t;  >.  '■*'  j 
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Discussion  -  It  is  argued  that  acquisition  of  data  from  ground-mounted 
microphones  provides  a  cleaner  spectrum,  closer  to  the  spectrum  actually 
emitted  by  the  helicopter — that  is,  not  influenced  by  a  mixture  of 
constructive  and  destructive  ground  reflections.  Theoretically,  one  would 
be  interested  in  correcting  ground-based  data  to  levels  expected  at  4  feet 
or  vice  versa  in  order  to  maintain  equally  stringent  regulatory  policy. 

In  other  words,  to  change  a  certification  limit  at  a  4-ft,  microphone  to 
fit  a  ground-based  microphone  test,  one  theoretically  would  have  to 
increase  the  limit  by  an  amount  necessary  to  maintain  equal  stringency. 

■  ^Examination  of  the  results  in  Table  9.1  show  that  most  differences  do  fall 
^between  3  and  5  dB,  with  some  differences  on  the  order  of  6  dB,  These 
results  are  consistent  with  theory  and  suggest  that  a  degree  of 
cancellation  typically  accompanies  the  3dB  difference  one  would  expect 
{from  consideration  of  phase  relationships. 

The  variability  in  test  results  between  operational  modes  displays  no 
cloar  pattern.  The  variation  In  difference  in  values  can  be  considered  to 
reflect  differences  in  the  "acoustical  angle"  or  the  angle  of  incidence  at 
-the  time  of  maximum  noise.  These  geometrical  factors  are  also  goined  by 
differences  in  spectral  content  in  Influencing  resulting  sound  level 
yalues.  ■ 
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9.4  Analysis  of  Duration  Effects  -  This  analysis  explores  the 


relationship  between  the  helicopter  noise  event  (intensity)  time-history, 
the  maximum  intensity,  and  the  total  acoustical  energy  of  the  event.  Our 
interests  in  this  endeavor  include  the  following: 


1)  It  is  often  necessary  to  estimate  an  acoustical  metric  given  only 

-  v*»»  /  • 

part  of  the  information  required. 

2)  The  time  history  duration  is  related  to  the  ground  speed  and 
'•altitude  of  a  helicopter.  Thus  any  data  adjustments  for  different 

,  \ s  .'altitudes  and  speeds  will  affect  duration  time  and  consequently  the  SEL 

.  (energy  metric).  The  requirement  to  adjust  data  for  these  effects  often 
.r’ariee  in  environmental  Impact  analysis  around  heliports.  In  addition,  the 
^.need  to  implement  data  corrections  in  helicopter  noise  certification  tests 
.  ■jl'Wtfitr th«r  warrants  the  study  of  duration  effects. 

-n  ii  .-«•••/;•  "  *  ••  •  • 

■  ■■  •: 
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‘  different  approaches  have  been  utilized  in  analyzing  the  effect  of 

'  ■■ 

.event  lU“«B-down  duration  on  the  accumulated  energy  dose  (Sound  Exposure 

1). 

■'■.t 

techniques  are  empirical,  each  employing  the  same  input  data  but 
a  different  theoretical  approach  to  describe  duration 
■■■ &  Inf lucqcea. 

■  "v- 

fundamental  question  one  may  ask  is  "If  we  know  the  maximum  A-weighted 
level  and  we  know  the  10-dB-down  duration  time,  can  we  with 

‘^.•'Vv’^:onfidence  estimate  the.  acoustical  energy  dose,  the  Sound  Exposure  Level?" 

,  .  .«  • 

:  >  ."tyA  rephrasing  of  this  question  might  be:  If  we  know  the  SEL,  the  AL,  and 
the  lO-dB-dowu  duration  time  (DURATION),  can  we  construct  a  universal 


ri-i 


/relationship  linking  all  three? 


4f  * 


■  v-: 


;v  ,,/j.j?.} 
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Both  attempts  to  establish  relationships  involve  taking  the  difference 
between  the  SEL  and  AL  (delta),  placing  the  delta  on  the  left  side  of  the 
equation  and  solving  as  a  function  of  duration.  The  form  which  this 
function  takes  represents  the  differences  in  approach. 

In  the  first  case,  one  assumes  that  delta  equals  some  constant  K(DUR) 
multiplied  by  the  base  10  logarithm  of  DURATION,  i.e.. 


SEL  -  AL  -  K(DUR)  X  L0G( DURATION) 

In  the  second  case,  we  retain  the  10  x  LOG  dependency,  consistent  with 
theory,  while  achieving  the  equality  through  the  shape  factor,  Q,  which  is 
some  value  less  than  unity  l.e.,  SEL-AL  ■  10  x  L0G(Q  X  DURATION).  In  a 
situation  where  the  flyover  noise  event  time  history  was  represented  by  a 
./Step  function  or  square  wave  shape,  we  would  expect  to  see  a  value  of  Q 
equaling  precisely  one.  However,  we  know  that  the  time  history  for 
typical  non-impulslve  event  is  much  closer  in  shape  to  an  isoceles 
.triangle  and  consequently  likely  to  have  a  Q  much  closer  to  0.5 


*£•  :*> 


•  ■  W; 


if*  * 


^yhrough  Investigating  the  characteristics  of  the  shape  factor,  that  is, 

variation  in  Q  with  ground  speed  and  distance  (i.e..  Duration)  one  may 
i-*i  C-'lybe  able  to  derive  the  expression  for  the  aggregate  acoustical  radiation 

.  \  '•  V  - 

_  r 

•Mlb'  .d^jpattani  such  as  dipole  where  Q*« Tf/2 ,  quadrupole  where  Q-T^4,  or  monopole 

-  .where  Q “II.  This  can  be  determined  by  solving  the  relationship  between  Q 
~*§nd  the  ratio  (It/J),  where  J  is  the  value  which  determines  the  radiation 
pattern* 


:  ■/,’ 


Another  possible  use  of  this  analytical  approach  for  the  assessment  of 
juration  effects  is  in  correcting  noise  certification  test  data  which  were 
.acquired  under  conditions  of  nonstandard  ground  speed  and/or  distance. 
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Discussion  -  Each  of  the  noise  template  data  tables  lists  both  of  the 
duration  related  figures  of  merit  for  each  individual  event  (see 
Appendix  B).  One  immediate  observation  is  the  apparent  insensitivity  of 
the  metrics  to  changes  in  operation,  and  the  extremely  small  variation  in 
the  range  of  metric  values,  nearly  a  constant  Q  -  0.4  and  a  stable  K(A) 
value  of  7,0.  Data  have  been  plotted  in  Figure  9.8  which  show  the  minor 
variation  of  both  metrics  with  airspeed  for  the  level  flyover  operational 
configurations  for  the  microphone  site  1  direct  read  system.  The  lack  of 
variation  in  the  parameters  suggests  that  a  simple  and  nearly  constant 
dependency  exists  between  SEL,  AL,  and  log  DURATION,  relatively  unaffected 
by  changes  in  airspeed,  in  turn  suggesting  a  consistent  time  history  shape 
for  the  range  of  airspeeds  evaluated  in  this  test.  As  SEL  Increases  with 
airspeed,  the  Increase  appears  to  be  related  to  increase  in  AL^  but 
.Mitigated  in  part  by  reduced  duration  time  (and  a  nearly  constant 

K"7  ) . 

i  • 

■  s 

It  is  interesting  to  note  that  similar  results  were  found  for  the  Bell  222 
helicopter,  suggesting  that  different  helicopter  models  will  have  similar 

.Values  for  K  and  Q.  This  implies  that  it  would  be  unnecessary  to  develop 

?  ?  ' 

unique  constants  for  different  helicopter  models  for  use  in  Implementing 
‘:vur»tio%i  covrsctions; 

rSA§  mentioned  above,  it  is  possible  to  establish  an  empirical  aggregate 
acoustical  radiation  pattern  by  examining  the  relationship  between  Q  and 
the  ratio  II/J  where  J  reflects  the  geometric  nature  of  the  radiation 
pattern.  The  term  empirical  aggregate  is  used  in  acknowledging  the 
multi'component  characteristics  of  acoustical  radiation  from  rotating 
airfoils.  While  the  constant  J  may  be  of  limited  use  in  detailed, 
f^rat-principal  predictive  acoustics,  there  may  be  uses  in  many 


semi-empirical  engineering  applications.  As  is  evident,  the  value  of  J 
(J  -II /Q)  determined  from  this  empirical  analysis  is  approximately  8. 


FIGURE  8.8 
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9.5  Analysis  of  Variability  in  Noise  Levels  for  Two  Sites  Over  Simillar 


Propagation  Paths  -  This  analysis  examines  the  differences  in  noise  levels 
observed  for  two  sites  each  located  500  feet  away  from  the  hover  point 
over  similar  terrain.  The  objective  of  the  analysis  was  to  examine 
variability  in  noise  levels  associated  with  ground-to-ground  propagation 
over  nominally  similar  propagation  paths.  The  key  word  in  the  last 
sentence  was  nominally, .. .in  fact  the  only  difference  in  the  propagation 
paths  is  that  microphone  1H  is  located  in  a  slight  depression,  (elevation 
is  minus  2.5  feet  relative  to  the  hover  point),  while  site  2  has  an 
elevation  of  plus  0.2  feet  relative  to  the  hover  point.  This  is  a  net 
difference  of  2.7  feet  over  a  distance  of  500  feet.  This  configuration 
serves  to  demonstrate  the  sensitivity  of  ground-to-ground  sound 
propagation  over  minor  terrain  variations. 


Discus -,ioa  -  The  results  presented  in  Table  3.2,  3.3,  and  3.4  show  the 
observed  differences  in  time  average  noise  levels  for  eight  directivity 
angles  and  the  spacial  average.  It  is  observed  that  significant 
differences  in  noise  level  occur  for  the  low  angle  (ground-to-ground) 

.  propagation  scenarios  while  the  higher  angle  operation  (HOGE  -  helicopter 

1 

.,^30  fset  above  ground  level)  reveals  a  difference  of  less  than  1  dB.  It 
,  jtjay  fog  concluded  that  very  minor  variations  in  site  elevation  may  lead  to 
g^if  fevences  in  the  measured  noise  levels  for  static,  operations. 


It  Is  also  appropriate  to  acknowledge  possible  variation  in  the  acoustical 
^ource  characteristics.  In  this  analysis,  data  from  microphone  site  2  are 
Compared  with  data  recorded  at  site  1H  approximately  one  minute  later, 
that  is,  the  helicopter  rotated  45  degrees  every  sixty  seconds,  in  order 
to  project  each  directivity  angle;  there  is  a  45  degree  reparation 


between  the  two  sites.  In  addition  to  source  variation,  it  is  also 
possible  that  the  helicopter  "aim,"  based  on  magnetic  compass  readings  may 
have  been  slightly  different  in  each  case,  resulting  in  the  projection  of 
different  Intensities  and  accounting  for  the  observed  differences.  A 
final  item  of  consideration  is  the  possibility  of  shadowing  and 
refraction,  discussed  in  following  sections.  It  is  worth  noting  that  the 
same  general  trends — similar  results  for  HOGE,  disparate  results  for  HIGE 
and  Flight  Idle — were  observed  in  the  test  results  for  the  Bell  222  (ref. 
8).  Regardless  of  what  the  mechanisms  are  which  create  this  variance,  one 
can  agree  that  static  operations  display  sound  levels  intrinsically 
variant  in  both  direction  and  time,  and  also  potentially  variant  (all 
other  factors  being  normalized)  over  two  nominally  identical  propagation 
paths, 
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*i  SITE  IH  m  SITE  2  DATA  FROM  MAGNETIC  RECORDING  SYSTEM. 

Note:  All  data  represent  mean  values  for  sample  periods  of 
approximately  40  to  60  seconds. 
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Lav (380  DEGREE) 

'  SITE 

0 

45 

90 

135 

180 

225 

270 

315 

BIERS* 

ARITH. 

'  v.  i  •;* 

LEQ 

LED 

IT 

LED 

LED 

LEQ 

LEQ 

LEQ 

LE3 

LEQ 

soft  ih 

66/. 

MA 

71 .9 

84.5 

87.2 

88.3 

NA 

72.3 

89.! 

88.1 

SOFT  2 

...  69.9 

NA 

73.4 

89 

8‘j 

73.4 

78 

78.1 

NA 

72 

DELTA  « 

-3.5 

NA 

1.5 

-4,5 

2.2 

•7.1 

NA 

•5,8 

NA 

'3.9 

*  DELTA  dB  «  (SITE  IH)  ninut  (SITE  2) 

**  SITE  IH  DATA  FROM  KINETIC  3ECQR0IN6  SYSTEWj  SITE  2  DATA  FROM  DIRECT  READ  SYSTEN, 

Note:  All  data  represent  mean  values  for  sample  periods  of 
approximately  40  to  60  seconds. 
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9.6  Variation  in  Noise  Levels  With  Airspeed  for  6  anG  9  Degree  Approach 
Operations  -  This  section  examines  the  variation  in  noise  level  between  6 
and  9  degree  approach  operations.  The  appropriate  series  "As  Measured" 
acoustical  data  contained  in  Appendix  A,  have  been  tabulated  in  Table  9.5 
and  plotted  (corrected  for  the  minor  differences  in  altitude)  in  Figure 
9.9.  The  objective  in  conducting  this  analysis  is  twofold:  first,  to 
evaluate  further  ths  realm  of  "Fly  Neighborly"  operating  possibilities, 
and  second,  to  consider  whether  or  not  it  is  reasonable  to  establish  a 
range  of  «.pproach  operating  conditions  as  allowable  in  a  noise 
certification  testing. 


Discussion  -  In  the  approach  operational  mode,  impulsive  (banging  or 
slapping)  acoustical  signatures  ate  a  result  of  the  interaction  between 
vortices  (generated  by  the  fundamental  rotor  blade  action)  colliding  with 
successive  sweeps  of  the  rotor  blades  (see  Figure  9.10).  As  reported  in 
reference  7,  for  certain  helicopters,  maximum  interaction  occurs  at 
airspeeds  in  the  50  to  70  knot  range,  at  rates— of— descent  ranging  from  200 
to  400  feet  per  minute.  When  the  rotor  blade  enters  the  vortex  region,  it 

. experiences  local  pressure  fxuctuations  and  associated  changes  in  blade 

loading.  These  perturbations  and  resulting  pressure  gradients  generate 

the  characteristic  impulsive  signature. 

'*  >•  TABLE  9.5 


Variations  in  6  and  9  Degree 
Approach  Operations 


■V  .  .  *  ‘  '  ■  ■ 

APPROACH 

SITE  5 

SITE  1 

SITE  4 

ANGLE 

AVERAGE  La 

AVERAGE  La 

AVERAGE  La 

6# 

As  measured 

87.5 

85.6 

84.3 

'  9® 

As  measured 

89.8 

84.8 

81.8 

.4-  •  •  •  ■ 

y«* 

Adjusted 

88.8 

85.5 

83.1 

‘Average  LA  for  9  decree  approach  adjusted  for  difference  in 
altitude  between  the  6  and  9  degree  approaches. 
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The  data  presented  In  Figure  9.9  portray  the  variation  in  noise  level 
along  the  ground  track  as  th  approach  angle  changes  (with  airspeed  held 
nominally  constant).  There  appears  to  be  a  marked  but  small  change  in 
noise  level  for  the  operations  examined.  Xt  is  no: ea  that  a  more 
exhaustive  series  of  testing  which  would  include  5  or  6  airspeeds  for  each 
approach  angle  would  be  necessary  to  establish  definitively  the  potential 
benefit  of  “Fly  Neighborly"  approach  procedures. 


The  other  significant  observation  involves  the  classic  problem  of 
improving  tho  situation  at  one  point  while  making  things  worse  at  another . 
This  is  the  case  with  0  degree  approach — marginally  quieter  (-1  dB)  at  one 
point  and  marginally  louder  (+1.5  dB)  at  another  point,  relative  to  the  b 
degree  approach.  While  the  1  to  2  dB  differences  are  of  little  concern, 
the  potential  for  big  improvement  and  simultaneous  derogation  (in  noise 
level)  murt  be  considered  when  developing  an  effective  "Fly  Neighbor’/" 
program. 
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FIGURE  0.9 


9.7  Analysis  of  Ground-to-Ground  Acoustical  Propagation  for  a  Nominally 
Soft  Propagation  Path  -  This  analysis  involves  the  empirical  derivation  of 
propagation  constants  for  a  nominally  level,  "soft"  path,  a  ground  surface 
composed  of  mixed  grasses.  As  discussed  in  previous  analyses,  tiv;  .^verai 
physical  phenomena  involved  in  the  diminution  of  sound  over  distance  n-altes 
it  necessary  to  draw  upon  all  pertinent  theory  to  explain  the  various 
results  obtained. 

A-welghted  Leq  data  for  the  three  static  operational  modes  HIGf'.,  HOC'S ,  and 
Flight  Idle,  have  been  analysed  in  each  case  for  eight  different 
directivity  angles.  Direct  read  acoustical  data  from  sites  2  and  AH  have 
been  usee  to  calculate  the  propagation  constants  (K)  as  follows; 

K  »  (Leq(slte  2)  -  Leq(slte  4))/Log  (2/1) 

vhere  the  Log  (2/1)  factor  represents  the  doubling  of  distance 
dependency  (Site  2  is  4S2  fest  and  site  AH  is  9S4  feet  fro®  ties  hover 

point). 

for  each  mode  of  operation,  the  average  (over  various  directivity  ang)es<) 
'propagation  constant  has  also  bean  computed. 

The  data  «#*d  in  this  analysis  (derived  from  Appendix  C.)  arc  displayed  In 

y.  j 

Tabls  9.6  and  the  results  arc  summarized  in  Table 

At  first  glance  the  penults  nay  appear  somewhat  distressing  and 

Inconsistent.  However,  upon  consideration  of  the  change  in  spectral 
content  between  different  operational  scenarios,  one  may  approach  a  degree 
pf  understanding.  The  following  paragraphs  attempt  to  interpret  tlte 
trend**  wu  observe. 


73 


Discussion  - 


HIGE  -  In  the  case  of  HICK,  one  must  consider  the  aggregate  influence  of 
spreading  loss,  along  with  the  lumped  effects  of  "ground-to-ground 
.attenuation.”  The  potential  exists  for  refraction  effects  as  well,  which 
might  result  in  shadowing  or  focusing  of  sound.  The  observed  rate  of 
attenuation  (somewhat  unusual)  which  reflects  a  grouping  of  these 
effects,  resulting  in  a  net  value  of  approximately  20, 


.  >i>CE  -  In  the  case  of  HOGE,  several  changes  take  place.  First,  the 
:K  ttelicopter  is  at  an  altitude  of  approximately  70  feet  above  ground  level, 


.  icesulting  in  le&s  tandency  for  excess  ground  attenuation.  Secondly,  the 

spectra  shift  toward  a  greater  dominance  of  middle  frequency 

'  nA  V<'.rttneontoenftOf«.  A  Vi'rv  r»o.niuhl«  rat-n  nf  /..a  - - «. 

i  V  .<  ■  ~  '  — *  '  '  --  -  -  -  —  r  -  -  /  _  -“w  -  ■—  -  —  w  -••v**  WUW  (.ttUW 


i  V  }>.•  ■■  '  ** 

u*m  •<;  •  : 


.iiv'hi.  1*  observed,  likely  dominated  by  the  effects  of  spherical  spreading 

•  \V:=  ■' 

,!  ■■■  '!>',nv!,  :  ••  . 

-  vy F >.ij£S Idl e  —  Jx-,  the  cane  of  the  flight  idle  operation,  one  observes  a 

vi  ; -’JS-'i  """ 

-v- 

,*’?  attenqaUMS  also  la  the  range  one  might  expect  for  dominant 


■  VMW? 

>v r#9bayicaJ.  rprstldlu  and  atmospheric  absorption  influences,  K-26. 

i.»)  f.  mercurial  nature  of  ground'-to— grround  propagation  of  helicopt*  r  noise 

very  evident  from  exaai fv*t ion  of  r.be  vaults  presented  and  discussed 

.  '  •  v*1  ' 

...  •  V  *  '.;vV3.  ‘JfJftiSK W  >  _.A  a  _  .. 

w  pflaavy  ^fl£oiy*txoR.  of  fcbajse  fSAulU  cum  perhaps  be 
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ii'v  \7.  Thn  rate  of  diminution  in  round  will  vary  with  operational  mode. 

?*V-  .<M.  though  strong  temperature  inversion  was  not  present  at  the  time 


.  'Vc  .svv&t  . 


‘  ?  ■.V.-Vut, -  7.  of  static  operations,  experier  s»;  gained  in  the  Bell  222  test 
;A\  ■  "  (ref.  8)  leads  to  the  follow! ><£•  useful  observations.  The 
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influence  of  temperature  inversions,  typically  encountered  early 
on  summer  mornings,  is  significant  on  surface  propagation  of 
sound  (giving  rise  to  strong  refraction  effects).  This 
in  turn  leads  to  the  following  axiom:  avoid  early  morning  noise 
assessment/ flight  testing  of  helicopters  in  the  static 
operational  modes. 

3,  While  the  issue  of  selecting  a  representative  ground-to-ground 
attenuation  value  to  use  in  conducting  environmental  noise  impact 
anaiyses  remains  unresolved,  considerable  research  in  this  area 
continues.  In  the  interim,  a  K  value  on  the  order  of  25 
(l.c.,AdB  *•  25  log  (dj/d2))  will  provide  a  working 
approximation  for  calculating  ground-to-ground  diminution  of 
A-wwlgtited  sound  level  over  nominally  soft  paths  out  to  distances 
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TABLE  9.6 


DATA  UTILISED  IN  C0MPUTJN8  EMPIRICAL 
PROPAGATION  CONSTANTS  <K> 


MUPHIN 

4-4-83 

SITE  4^-HCUEfc  BATA 


HI8E 

HOPE 

fL7.  IDLE 

1-0 

40.1 

'K-C 

70.1 

3-0 

45 

1-314 

46.1 

K  313 

71.8 

J-313 

71.2 

1-270 

■"  71,1 

K-270 

73.9 

3-270 

4F.3 

1-225 

W.9 

K-223 

75.3 

J-225 

44 

1-18S 

..  79.4 

.K-18H 

75.3 

3-180 

58.7 

1-135 

U.Z 

K-I35 

73,2 

3-135 

57.7 

1-90 

.  ,  \  7U 

■V-9C 

71.3 

j~n 

42.9 

W 

74.2 

3-45 

41.4 

,f.  ■• 

■■  '  A> 

•>  «V 
l'i  ’ 


T*  , 
"  'V. 


Murauj 

4-4-83 


■  -:^v  ,  SITE  2-HJWa  MTA 


•  ws 


'  *  -t*  /-■-«»-, 

*  .  *T  f  t 


■f- 


:W86 


FIT.  IDLE 


■o 

74.9 

-K-O 

77,7 

4-8 

49,9 

315 

74.4 

K-313 

80.1 

3-315 

78,1 

ISO 

82 

v^-276 

.80,4 

'  3-270 

78 

135 

75.1 

\-fc-225 

82.8 

3-225 

73.4 

W 

73J 

62.7 

3-1 RC 

45 

4J 

74 .2 

*.-W 

79,5 

3-135 

47 

■"  -Jt-90 

80 

J-98 

70,4 

•  SkV . 

'  .-K-  ’’ 

'  . 

'•k  7 

ee.g 

76 


TA8LE  9.7 


EMPIRICAL  PROPAGATION  CONSTANTS  <K) 


W 


-v  •*> 

'  "  -I  '  ■ 

■*v  IV;  . . 


vyv;; 


■'.Si"  . 

V,'  ••  - 


EMISSION 

HIGE 

HOGE 

FUT  ID 

ANGLE 

K 

K 

K 

0 

22.59 

25.25 

22.92 

315 

21  .59 

77.57 

22.92 

’ 270 

22.26 

28.9 

...*  .  ,„V.i  ^\fc 

• 

24.92 

24.58 

7.7  180 

8.44 

24 . 92 

22.59 

N  .  vf  -  - -31.38 

\ 

29.24 

19.4 

37.54 

- 

14.28 

28.9 

24 . 92 

>'%ij  &s.i,  {'■■ 

45 

14.41 

2i  .93 

j‘,T 

'7L?'. 

,t  - 

average 

«  n  «  y 

4  7*10 

'G  1  JO 

«-  •  14. 

24 . 34 

”  1  iH'.-v 
.  -  . 

>fvn’5Sf'vj;  ■ . 


21 .24* 


25. 1  1** 


V  :  )f^(*AVERAQE  CALCULATED  WITHOUT  180  DEGREE  DATA<8.64> 
'.Ji^jt-AVgRAGE  CALCUl^TED  WITHOUT  135  DEGREE  DATA  <19.6> 

CALCULATED  WITHOUT  135  DEGREE  DATA  <37.54) 


24 . 47  ***• 
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9.8  Acoustical  Propagation  Analysis  -  The  approach  and  takeoff  operations 
provided  the  opportunity  to  assess  emp'  ically  the  influences  of  spherical 
spreading  and  atmospheric  absorption.  Through  utilization  of  both  noise 
and  position  data  at  each  of  the  three  flight  track  centerline  locations 
(microphones  5,  1,  and  4),  it  was  possible  to  determine  air-to-ground 
propagation  constants. 

The  propagation  constants  (one  would  expect)  would  reflect  the  aggregate 
influences  of  spherical  spreading  and  atmospheric  absorption.  It  is 
assumed  that  the  acoustical  source  characteristics  remain  constant  as  the 
helicopter  passes  over  the  measurement  array.  In  the  case  of  a  60-knot 
approach  or  takeoff,  a  helicopter  would  require  approximately  10  seconds 
to  travel  the  distance  between  measurements  sites  4  and  5. 


In  both  the  case  of  the  single  event  intensity  metric,  AL,  and  the  single 
event  energy  metric,  SEE,  the  difference  between  SEL  and  AE  is  determined 
-for  each  pair  of  centerline  sites .  The  delta  in  each  case  is  then  equated 

fr  ' k 

,with  the  base  ten  logarithm  of  the  respective  altitude  ratio  multiplied  by 
•  tha  propagation  constant  (either  KF(AL)  or  KP(SEL),  the  values  to  be 
•determined. 


have  also  been  analyzed  from  the  bOO  end  1000  foot  level  flyover 
rations  and  the  KP(AL)  has  been  computed.  Data  were  pooled  for  all 

•yfcf r’’:x  ' 

centerj.in*  sites  (5,  1,  and  4)  in  the  process  of  arriving  at  the 


propagation  constant. 


■w  * 


The  takeoff  amlyaei,  ate  shown  in  Table  9.8,  9.9,  and  9.10  and  are 
i  !  in  Table  9,14,  The  approach  analyses  are  shown  in  Tables  9.11 


V  are  siumtaTized  in  Table  9,13.  Results  of  the  level  flyover 

•■  H  -#(-«  i  n ' '.v .  ■ 

1  W :  :  v-  .  -  ' 
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calculations  are  presented  in  Table  9.15.  In  addition,  level  flyover  data 
reported  for  the  Bell  222  helicopter  (ref.  8)  have  been  further  analyzed 
and  are  presented  in  Table  9.16.  Level  flyover  data  are  summarized  in 
Table  9.17. 


TABLE 

9,8 

TABLE 

9-9 

table 

9.10 

HELICOPTER:  DAUPHIN 

HELICOPTER: 

DAUPHIN 

HELICOPTER: 

DAUPHIN 

TEST  DATE: 

4-4-83 

TEST  DATE: 

4-4-83 

TEST  DATE: 

4-4-83 

OPERATION: 

ICAO  TAKEOFF 

OPERATION: 

DIRECT  CLIMB  TAKEOFF 

OPERATION: 

DIRECT  CLIMB  TAKEOFF 

(BEST  RATE  OF  CLIMB) 

(BEST  RATE  OF  CLIMB) 

NIC. 

5-4 

NIC. 

5-4 

MIC. 

5-4 

fj®wr  NO. 

KP(AL) 

KPISEL) 

EVENT  NO. 

KP(AL) 

KP(SEL) 

EVENT  NO. 

KP(AL) 

KP(SEL) 

E24 

NA 

NA 

GA37 

23.1 

17 

6841 

32.3 

23.4 

E27 

20.4 

13.3 

GA38 

17,3 

24.1 

GB42 

18.1 

13 

,  dE28 

23.2 

15.3 

GA39 

20.4 

14.4 

GB43 

18.4 

13 

■  E29 

20.8 

18.3 

6844 

17.5 

15.4 

JE30 

20.3 

15.9 

AVERAGE 

20.1 

15.2 

GB45 

14.2 

12.9 

€31 

23.7 

15.4 

€32 

23.9 

4  ^  A 

i/.£ 

STD.  DEV 

2,n 

1.58 

AVERAGE 

20.5 

15.4 

E33 

15,2 

15.4 

907.  C.I. 

4.89 

2.44 

STO.  DEV 

4.45 

4.40 

:,WERA6E 

21.1 

15.9 

907.  C.I. 

4.34 

4.39 

STD.  DEV 

3.03 

1.59 

^XC.I.  2<23  1.14 
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TABLE  9.11 

TABLE 

9.12 

HELICOPTER:  DAUPHIN 

HELICOPTER: 

DAUPHIN 

TEST  DATE:  6-4-83 

TEST  DATE: 

4-4-83 

OPERATION:  4  DEGREE  APPROACH  (ICAO) 

OPERATION: 

9  DEGREE  APPROACH 

NIC. 

5-4 

MIC. 

5-4 

EVENT  NO. 

KP(AL) 

KP(SEL) 

EVENT  NO. 

KP(AL) 

KP(SEL) 

P34 

27.8 

14 

H53 

42.4 

28.7 

F44 

35,9 

25.4 

K34 

38,4 

24.3 

F47 

48.5 

25.7 

H55 

42.3 

22.9 

F48 

25.8 

14.7 

H54 

33.4 

19.3 

F49 

23.4 

17.9 

F50 

33.9 

20 

AVERAGE 

39.1 

23.8 

AVERAGE 

32.5 

20 

STD.  DEV 

4.24 

3.87 

5r$TD.  DEV 

9.14 

4.73 

907.  C.I. 

5.01 

4.55 

C.I. 

7.54 

3.89 

'=>4-  .':»•  "■ 
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TABLE  9.13 


Suowary  Table  ot  propagation  Conbtaaf 
for  Two  Approach  Operation* 


-f  -V-  V*5* 


J6  D«er«® 

(ICAO)  Approach 


32.5 


9  Degree 
Approach 

s? - 

Average 


39.1 


35.80 
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TABLE  9.14 


Summary  Table  of  Propagation  Constants 
for  Three  Takeoff  Operations 


ICAO  Takeoff 

21.2 

Direct  Climb  Takeoff 

20.3 

(Best  rate  of  climb) 

Direct  Climb  Takeoff 

20.5 

(Best  angle  of  climb) 

Average 

20.67 

TABLE  9.15 


LEVEL  FLYOVER  PROPAGATION  ANALYSIS 


i  ■  ’Operation 


Microphone  Microphone  Microphone  Weighted 

Site  5  Site  1  Site  4  Average 


■  ijVN' ’  / 

500*  .9  VH 

*  . * .  .  ' 

>  -  mksr* - 

:  looq,’  ,9  Vh 

7*r  ' 


H  -  8  N  -  8  N  -  8 

JL  ~  78,8  75,  «  78.5  TL  -  77.8 

<F-  1.5  1.4  O  -  1.4  78.38 


H-5  N  -  5  N  “  5 

•  71,8  TL  ■  7i.8  "XL  “  71.1 

0 -  0.8  J  -  1,0  <7-  1.2  71.57 

AdB  -  6.8 

X  »  dB/log( 1000/ 500) 

K  -  6.8/0. 3 

K  -  22.67 


/ 
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TABLE  9.16 


VARIATION  IN  LEVEL  FLYOVER  NOISE 
LEVELS  -  Bell  222* 


Operation 

Average  L^j  for  Three 
Microphone  Sites  (6  events) 

500' 

79.8 

at  .9  V 

1000' 

71.5 

at  .9  Vne 

AdB  -  8.35 

K(P)  -  8.35/ (log  1000/500) 
-  27.8 

*  Reference  6 


TABLE  9.17 

Siounary  for  Level  Flyover  Operations 


Jr  H  v 


Helicopter 
Bell  192 


Aerospatiale 
Dauphin  2 


Propagation  Constant  (k) 


27.8 

22.7 


Average  25.25 
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APPENDIX  A 

Magnetic  Recording  Acoustical  Data  and  Duration  Factors 
for  Flight  Operations 

This  appendix  contains  magnetic  recording  acoustical  data  acquired  during 
flight  operations.  A  detailed  discussion  is  provided  in  section  which 
describes  the  data  reduction  and  processing  procedures.  Helpful  cross 
references  include  measurement  location  layout,  Figure  3.3;  measurement 
equipment  schematic.,  Figure  5.4;  and  measurement  deployment  plan.  Figure 
5.7.  Tables  A.a  and  A.b  which  follow  below  provide  the  reader  with  a 
guide  to  the  structure  of  the  appendix  and  the  definition  of  terms  used 
herein. 


TABLE  A.a 

The  key  to  the  table  numbering  system  is  as  follows: 

,  Table  No.  A.  1-1.  1 


Appendix  No. _ | 

Helicopter  No.  &  Microphone  Location 
Peg*  no.  of  Group _ _ 


Microphone  No, 


1  centerline-center 

1G  centerline-center(flush) 

2  sideline  492  feet  (150c)  south 

3  sideline  492  feet  (150m)  north 

4  centerline  492  feet  (150m)  west 

5  centerline  617  feet  (188m)  east 


SURFACE  METEOROLOGICAL  DATA 
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APPENDIX  I 


On-Site  Meteorological  Data 

This  appendix  presents  a  summary  of  meteorological  data  collected  on-site 
by  TSC  personnel  using  a  climatronics  model  EWS  weather  system.  The 
anemometer  and  temperature  sensor  were  located  5  feet  above  ground  level 
at  noise  site  4.  The  data  collection  is  further  described  in  Section  5.5. 

Within  each  table,  the  following  data  are  provided: 

Time(EDT)  expressed  in  Eastern  Daylight  Time 

Temperature  expressed  in  degrees  Fahrenheit  and  centigrade 

Humidity  expressed  as  a  percent 

Wlndspeed  expressed  in  knots 

Wind  Direction  direction  from  which  the  wind  is  blowing 

observations  concerning  cloud  cover  and  visibility 
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•Sensors  located  approximately  2  miles  east  of  measurement  array 


*Senscrs  located  approximately  2  miles  east  of  measurement  array 
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APPENDIX  H 


NWS  -  IAD  Surface  Meteorological  Data 


This  appendix  presents  a  summary  of  meteorological  data  gleaned  from 
measurements  conducted  by  the  National  Weather  Service  Station  at  Dulles. 
Readings  were  noted  evey  15  minutes  during  the  test.  The  data  acquisition 
is  described  in  Section  5.5. 

Within  each  table  the  following  data  are  provided: 

Time(EDT)  time  the  measurement  was  taken,  expressed  in 

Eastern  Daylight  Time 

Barometric  expressed  in  inches  of  mercury 

pressure 

Temperature  expressed  in  degrees  Fahrenheit  and  centigrade 

Humidity  relative,  expressed  as  a  percent 

Wind  Speed  expressed  in  knots 

direction  from  which  the  wind  is  moving 


Wind  Direction 
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APPENDIX  G 


NWS  Upper  Air  Meteorological  Data 


This  appendix  presents  a  summary  of  meteorological  data  gleaned  from 
National  Weather  Service  radiosonde  (rawinsonde)  weather  balloon 
ascensions  conducted  at  Sterling,  VA.  The  data  collection  is  further 
described  In  Section  5.4,  Tables  are  identified  by  launch  date  and  launch 
time.  Within  each  table  the  following  data  are  provided: 

Time  expressed  first  In  eastern  standard,  then  in 

Eastern  Daylight  Time 

Surface  Height  height  of  launch  point  with  respect  to  sea  level 

’“eight  height  above  ground  level,  expressed  in  feet 

Pressure  expressed  in  millibars 

,  Temperature  expressed  In  degrees  centigrade 

Relative  expressed  as  a  percent 

Humidity 

Wind  Direction  measured  in  the  direction  from  which  the  wind  is 
blowing 

*  Wind  Sptscn 


expressed  in  knots 


HELICOPTER:  DAUPHIN 


TABLE  F.7 


TEST  DATE:  4-6-83 

OPERATION:  DIRECT  CUhB  TAKEOFF  <8EST  RATE  OF  CLIMB) 


COTTERLINE  SIDELINE 


MIC  IS 

NIC  11 

NIC  14 

MIC  12 

H1C  13 

RE6. 

EST. 

EST. 

EST. 

EST. 

ELEV 

EST. 

ELEV 

ANG 

ANG 

ANG 

C/D 

cuerr  no 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

CPA 

ANG 

CPA 

ANG 

5-1 

1-4 

5-4 

ANGLE 

6A37 

117.9 

108.8 

171.5 

143.4 

214.2 

205.1 

521 

19.2 

518.8 

19.6 

4.40 

4.80 

5.59 

5 

GA38 

122.7 

113.8 

175.2 

167.5 

217.2 

208.2 

522,3 

19.4 

520.1 

20 

4.20 

4.70 

5.48 

4.9 

8A39 

106.5 

99.3 

152.7 

144.7 

189.4 

182.4 

515.2 

17.2 

513.4 

17.4 

5.30 

4.40 

4.83 

4.3 

8A40 

114.2 

111.2 

169.1 

146.9 

212.9 

211.4 

520.3 

19 

518 

19.4 

4.20 

7.50 

5.81 

5.1 

GA41 

177.2 

157.4 

299.4 

NA 

372.1 

352.3 

575.9 

31.3 

548 

NA 

11.20 

11.2 

HELICOPTER:  DAUPHIN  TABLE  F.8 

TEST  BATE:  4-4-83 

OPERATION:  DIRECT  CLIMB  TAKEOFF  (BEST  ANGLE  OF  ClINB) 


CENTERLINE  SIDELINE 


NIC  15 

MIC  «1 

NIC  14 

MIC  02 

MIC  03 

RE6. 

EST 

EST. 

EST. 

EST. 

ELEV 

EST. 

ELEV 

ANG 

ANG 

ANG 

C/D 

EVENT  NO 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

CPA 

ANG 

CPA 

AN6 

5-1 

1-4 

5-4 

ANGLE 

€641 

232.5 

NA 

305. B 

293.9 

344.2 

352.3 

579.3 

31.9 

582.2 

NA 

W 

6.80 

NA 

6.8 

6842 

161.7 

165.5 

279.1 

264.2 

354.9 

340.6 

545.7 

29.6 

559.4 

30.2 

11.30 

8.80 

10.09 

9.1 

8643 

W.5 

174.6 

313.7 

309.7 

404.7 

378.1 

583.5 

32.5 

575.8 

33.2 

15.40 

7.90 

11.48 

10.4 

€044 

213.7 

192 

327.8 

316.5 

418.8 

396.3 

591.2 

33.7 

583.2 

34.4 

14.20 

9.20 

11.73 

10.6 

•;r’«845 

221.9 

195.9 

349.6 

323.4 

477.3 

NA 

403.5 

35.4 

410.5 

NA 

14.60 

NA 

NA 

14.6 

tfELICOPTERj  DAUPHIN  TABLE  F.9 

TEST  DATE:  4-4-83 
OPERATION:  9  DECREE  APPROACH 


CENTERLINE  SIDELINE 


V 

MIC  IS 

MIC  11 

MIC  14 

MIC  12 

MIC  13 

RE6. 

EST. 

EST. 

EST. 

EST. 

ELEV 

EST. 

ELEV 

ANG 

ANG 

ANG 

C/D 

mn  no 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

CPA 

ANG 

CPA 

ANG 

5-1 

1-4 

5-4 

ANGLE 

H33 

248,5 

251.3 

383.3 

361.6 

474.9 

458 

423.7 

37.9 

614.8 

38.5 

12.60 

11.10 

11.86 

10.7 

H54 

281.8 

240.9 

389.1 

379.5 

474.6 

452.9 

427.2 

38.3 

6188 

38.9 

13.60 

8.50 

11.04 

10 

WO 

317.1 

305.3 

401.7 

?53.4 

469.3 

458 

635.2 

39.2 

428.4 

39.7 

9.00 

8.60 

8.82 

7.9 

VI34 

278.5 

248.9 

385.4 

348.8 

470.6 

452.9 

625 

38.1 

416.6 

38.6 

12.40 

9.70 

11.04 

9.9 

V 


me  f.5 


HELICOPTER:  DAUPHIN 


TEST  DATE: 

6-6- 83 

OPERATION: 

ICAO  TAKEOFF 

CENTERLINE 

SIDELINE 

MIC  15 

MIC  «1 

MIC  84 

MIC  *2 

MIC  83 

REG. 

EST. 

EST. 

EST. 

EST. 

ELEV 

EST 

ELEV 

ANG 

ANG 

ANG 

C/D 

BIBO  NO 

ALT. 

F-ALT. 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

CPA 

ANG 

CPA 

MG 

5-1 

1-4 

5-4 

ANGLE 

126 

228.4 

213.6 

301.1 

286.3 

373.8 

W 

576.8 

31.5 

580.4 

8.40 

NA 

8.4 

E27 

255.6 

235.5 

352.3 

346.6 

429.3 

408.1 

605.1 

35.6 

598 

36.2 

12.70 

7.10 

9.95 

9 

E28 

267.1 

NA 

348.5 

335.3 

413.4 

400.2 

602.9 

35.3 

606.4 

to 

7.50 

tti 

7.5 

E29 

256.6 

238.2 

341.1 

338.1 

408. 4 

3B8.8 

598.7 

34.7 

592.6 

35.2 

11.50 

5.90 

8.70 

7.8 

E30 

244 

224 

326.9 

328.4 

393 

371.3 

590.7 

33.6 

584,9 

34.1 

12.00 

5.00 

8.51 

7.7 

E31 

248.4 

226.5 

343.8 

342.9 

41 9.9 

396.3 

600.2 

34.9 

593.3 

35.5 

13.30 

6.20 

9.79 

8.9 

£32 

233.8 

215.8 

322.7 

316.5 

393.7 

374.7 

588.4 

33.3 

582.2 

33.8 

11.60 

6.70 

9.17 

8.3 

E33 

226.7 

211.4 

308.6 

300 

374.2 

358.4 

580.9 

32.1 

575.4 

32.6 

10.20 

6.8u 

8.50 

7.6 

^HELICOPTER 

:  DAUPHIN 

TABLE  F.6 

TEST  DATE: 

6-6-93 

OPERATION: 

6  OEftREE  ICAO  APPROACH 

- 

CENTERLINE 

SIDELINE 

1  « 

MIC  85 

MIC  81 

NIC  14 

MIC  82 

NIC  83 

REG. 

EST. 

EST. 

EST. 

EST. 

ELEV 

EST. 

ELEV 

ANG 

ANG 

ANG 

C/D 

AIT. 

P-ALT. 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

CPA 

ANG 

CPA 

ANG 

5-1 

1-4 

5-4 

ANGLE 

F36 

322.6 

312.3 

386.3 

W 

424.1 

413.6 

625.5 

38.1 

620.5 

m 

W 

NA 

5.89 

5,9 

*46 

vu 

r»  f  W 

•iOQ 

&UU 

wi  ft 
OJO.7 

342.9 

405.4 

397.8 

607.8 

36 

603.3 

36  J 

6-40 

6.40 

6.37 

5.6 

F47 

278.8 

292.3 

344.4 

334.9 

M0. 7 

374.5 

600.5 

35 

597.2 

35.3 

4.90 

4.60 

4.78 

4.2 

F43 

296.3 

284.3 

356.  t 

352 

405.1 

397.5 

607.8 

36 

603.3 

36.3 

7.8G 

4.70 

6.28 

5,6 

;F49 

304.6 

292.3 

362.9 

3e0 

409.4 

396.3 

611.4 

36.4 

607 

36.7 

7.80 

4.20 

6.03 

5.4 

■5-  F50 

293.9 

280.4 

369.6 

360 

430.1 

416.3 

615.4 

36.9 

609.6 

37.3 

9.20 

6.50 

7.B6 

7 

F51 

298 

29C.3 

339.5 

334.9 

372.7 

364.8 

597.8 

34.6 

594.8 

34.9 

5.20 

3.50 

4.33 

3.9 

HELICOPTER:  DAUPHIN 


TABLE  F.3 


TEST  BATE:  6-6-83 

OPERATIGN:  500  FT  FLYOVER*!). 7*VH)/TAR6ET  !AS=1Q5  KTS 


CENTERLINE  SIDELINE 


NIC  85 

NIC  11 

NIC  14 

NIC  82 

NIC  83 

REG. 

EST. 

EST. 

EST. 

EST. 

ELEV 

EST. 

ELEV  ' 

ANG 

ANG 

ANG 

C/D 

EVENT  NO 

ALT. 

P-AlT. 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

CPA 

AN6 

CPA 

ANG 

5-1 

1-4 

5-4 

ANGLE 

C15 

589.1 

510.1 

503.3 

NA 

<99.7 

500.7 

703.8 

45.6 

704.3 

NA 

NA 

-0.55 

-.4 

C16 

481.8 

481.6 

476 

479.6 

471.4 

470.9 

684.6 

44.1 

685.1 

44 

-0.10 

-0.90 

-0.62 

-.4 

C!7 

495.3 

496.3 

439.2 

NA 

<85.5 

486.5 

693.8 

44.3 

694.3 

NA 

m 

NA 

-0.57 

-.5 

C18 

493.2 

491.3 

498.6 

500.1 

502.9 

500.7 

700.5 

45.4 

700 

45.4 

1.00 

0.10 

0.55 

.5 

C19 

466.6 

467.8 

459.3 

NA 

*55 

456.2 

673.1 

43 

673.7 

NA 

M 

-0.68 

-.6 

C29 

476.1 

477 

475 

473.6 

474.1 

475.2 

683.9 

44 

68< 

44 

-0.30 

0.20 

-0.10 

0 

HELICOPTER:  DAUPHIN  TABLE  M 

TEST  DATE:  6-6-83 

OPERATION:  1000  FT  FLYOVER* 0 . 9*VH)/TARGET  1AS=135  KTS 

CENTERLINE  SIDELINE 

NIC  15  NIC  II  NIC  M  NIC  12  NIC  13  REG. 


EST. 

EST. 

EST. 

EST. 

ELEV 

EST. 

ELEV 

MO 

AN6 

ANG 

C/D 

EVENT  m 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

ALT. 

P-ALT. 

CPA 

ANG 

CPA 

ANG 

5-1 

1-4 

5-4 

ANGLE 

mi 

Nfcl 

oil  o 
/mpw 

J4C  C 

ant  c 

/MiJ 

UM 

m 

flOT 

n 

703*4 

inn  n 
1VV/.7 

/A  A 
QL>  0 

««t*A  A 

1 W JO ■ 0 

AIA 

m 

tIA 

rw 

tu 

m 

-0.72 

-.6 

D72 

1032.1 

1020 

J041.7 

1064 

1049.3 

1034.5 

1152 

64.7 

1150.9 

64.7 

5.10 

-3.30 

0.34 

.9 

023 

999.2 

999.9 

994.6 

NA 

991.9 

992.6 

1109.6 

63.7 

1110.1 

NA 

NA 

NA 

-0.43 

-.3 

024 

977.2 

970.4 

974 

973 

971.5 

972.9 

1091.2 

63.2 

1091.6 

63.2 

-0.50 

0.00 

-0.32 

-.2 

ft 


HELICOPTER:  DAUPHIN 


TABLE  F.l 


TEST  OATE: 

4-4-83 

(DERATION! 

500  FT  FLY(W£R(0.9*VH)/TAR8ET 

JAS=135  KTS 

C94TERLINE 

SIDELINE 

NIC  15 

NIC  11 

NIC  14 

NIC  12 

NIC  03 

REG. 

EST. 

EST. 

EST. 

EST. 

ELEV 

EST. 

ELEV 

ANG 

ANG 

ANG 

C/D 

EVENT  NO 

ALT. 

P-ALT. 

ALT. 

P-ALT, 

ALT. 

P-ALT. 

CPA 

AN6 

CPA 

ANG 

5-1 

1-4 

5-4 

ANGLE 

A1 

NA 

442.4 

NA 

NA 

NA 

na 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A2 

M 

442.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A3 

NA 

414.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A4 

399.7 

393.8 

423 

418.1 

447.3 

NA 

448.9 

40.7 

450.3 

NA 

2.80 

NA 

NA 

2.8 

A3 

494.2 

484.4 

484.8 

NA 

484 

484.2 

490.7 

44.4 

490.8 

NA 

NA 

NA 

-0.13 

0 

A4 

303.8 

303.1 

304.4 

504.4 

508.9 

508.2 

704.2 

45.8 

705.9 

45.9 

0.4C 

0.20 

0.30 

.3 

A7 

478.4 

478.5 

479.4 

NA 

479.8 

479.7 

484.9 

41.3 

484.9 

NA 

NA 

NA 

0.07 

.1 

A8 

49J.2 

491.3 

494.3 

493.5 

500.4 

500.7 

498.9 

45.3 

498.4 

45.3 

0.30 

0.80 

0.55 

.5 

AV 

484.2 

484.4 

484.8 

NA 

484 

484.2 

490.7 

44.4 

490.8 

NA 

NA 

NA 

-0.13 

0 

AlO 

507.3 

504.8 

305.4 

512.1 

303.9 

500.7 

705.4 

45.8 

705.5 

45.8 

0.90 

-1.20 

-0.24 

-.1 

HELICOPTER: 

DAUPHIN 

TABLE  F.2 

TEST  OATE: 

4-4-83 

OPERATION: 

500  FT  FLY0VER<0.6*VW)/TAR6£T  IAS*  120  KTS 

CENTERLINE 

SIDELINE 

NIC  «5 

NIC  81 

NIC  14 

NIC 

82 

NIC  83 

REG. 

EST. 

EST. 

EST. 

EST, 

ELEV 

EST. 

ELEV 

ANG 

ANG 

ANG 

C/D 

aair  m 

ALT. 

D-AJT 

*  •  »•*  *  i 

ALT.  P-ALT. 

«■  • 
HLI  • 

r-ALT. 

CPA 

ANG 

CPA 

ANG 

5-1 

1-4 

5-4 

ANGLE 

flu 

475.9 

474.2 

484.4  NA 

492.9 

491.2 

492 

44.7 

491 

NA 

NA 

NA 

0.99 

1 

812 

448 

442 

459.9  455.4 

459.9 

442.4 

473.5 

43.1 

473.5 

43.1 

-0.70 

0.80 

0.02 

0 

813 

492.1 

493 

484.4  NA 

483.3 

484.2 

492 

44.7 

492.5 

NA 

NA 

NA 

-0.51 

-.4 

814 

443.1 

439.8 

445.1  451.4 

444,4 

442.5 

443.4 

42.1 

443.3 

42.1 

1.40 

-1.00 

0.14 

.2 

APPENDIX  F 


Photo-Altitude  and  Flight  Path  Trajectory  Data 

This  appendix  contains  the  results  of  the  photo-altitude  and  flight  path 

trajectory  analysis. 

The  helicopter  altitude  over  a  given  microphone  was  determined  by  a 
photographic  technique  which  involves  photographing  an  aircraft  during  a 
flyover  event  and  proportionally  scaling  the  resulting  image  with  the 
known  dimensions  of  the  aircraft.  The  data  acquisition  is  described  in 
detail  in  Section  5.2.  The  detailed  data  reduction  procedures  is  set  out 
in  Section  6.2.1;  the  analysis  of  these  data  is  discussed  in  Section  8.2 

Each  table  within  this  appendix  provides  the  following  information: 

Event  No.  the  test  run  number 

estimated  altitude  above  microphone  site 

altitude  above  photo  site,  determined  by 
photographic  technique 

estimated  closest  point  of  approach  to  microphone 
site 

Est.  ANG  Helicopter  elevation  with  respect  to  the  ground  as 

viewed  from  a  sideline  site  as  the  helicopter 
passes  through  a  plane  perpendicular  to  the  flight 
track  and  coincident  with  the  observer  location. 

ANG  5-1  flight  path  slope,  expressed  in  degrees,  between 

P-Alt  site  5  and  P-Alt  site  1. 

ANG  1-4  flight  path  slope,  expressed  in  degrees,  between 

P-Alt  Site  1  and  P-Alt  Site  4. 

ANG  5-4  flight  path  slope,  expressed  in  degrees,  between 

P-Alt  Site  5  and  P-Alt  Site  4. 

Eeg  C/D  Angle  flight  path  slope,  expressed  in  degress,  of 
regression  line  through  P-Alt  data  points. 


Est.  Alt. 
P-Alt. 

Est.  CPA 
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Cockpit  Observer  Data:  Tables  E.2.1-E.2.3 


In  addition  to  the  cockpit  photographer,  an  FAA  flight  test  observer  from 
the  FAA  Southwest  regional  office  (lead  region  for  rotorcraft 
certification)  recorded  data  during  each  event  of  the  Dauphin  test.  That 
data  is  Included  here  as  further  documentation  of  the  helicopter 
instrument  readings  during  the  tests. 

Each  table  provides  the  following  information: 


Event  No. 

This  event  number  along  with  the  test  date 
provides  a  cross  reference  to  other  data. 

Event  Type 

This  specifies  the  event. 

Time  of  Obserations 

The  time  of  the  range  control  synchronized  clock 
consistent  with  acoustical  and  tracking  time 
bases. 

Heading 

The  compass  magnetic  heading  which  fluctuates 
around  the  target  heading. 

IAS 

Indicated  airspeed,  a  fairly  stable  indicator. 

Altimeter 

Specifies  the  barometric  altimeter  reading,  one 
of  the  more  stable  indicators. 

Temperature 

The  outside  air  temperature,  in  degrees 
centigrade : 

Rotor  Speed 

Main  rotor  speed  in  RPM  or  percent,  a  very 
stable  indicator. 

Torque 

The  torque  on  the  main  rotor  shaft,  a  fairly 
stable  value. 

Fuel 

The  amount  of  fuel  in  each  engine,  expressed  in 
kilograms. 

APPENDIX  E 


Cockpit  Instrument  Photo  Data  and  Observer  Data 

Cockpit  Instrument  Photo  Data:  Tables  S.l.l-E.l 

During  each  event  of  the  June  1983  Helicopter  Noise  Measurement  program 
cockpit  photos  were  taken.  The  slides  were  projected  onto  a  screen 
(considerably  enlarged)  making  it  possible  to  read  the  instruments  with 
reasonable  accuracy.  The  photos  were  supposed  to  be  taken  when  the 
aircraft  was  directly  over  the  centerline-center  microphone  site. 

Although  this  was  not  achieved  in  each  case  the  cockpit  photos  reflect  the 
helicopter  "stabilized"  configuration  during  the  test  event.  One 
important  caution  is  necessary  in  interpreting  the  photographic 
information;  the  snapshot  freezes  instrument  readings  at  one  moment  of 
time  whereas  most  readings  are  constantly  changing  by  a  small  amount  as 
the  pilot  "hunts"  for  the  reference  condition.  Thus  fluctuations  above  or 
below  reference  conditions  are  to  be  anticipated.  The  instrument  readings 
are  most  useful  in  terras  of  verifying  the  region  of  operation  for 
different  parameters.  The  data  acquisition  is  discussed  in  Section  3.3 

Each  table  uithin  this  appendix  provides  the  following  information: 

Event  No.  This  event  number  along  with  the  test  date  provides 

a  cross  reference  to  other  data. 

Event  Type  This  specifies  the  event. 

Time  of  Photo  The  time  of  the  range  control  synchronized  clock 
consistent  '..d.th  acoustical  and  tracking  time 
bases. 

Heading  The  compass  magnetic  heading  which  fluctuates 

around  the  target  heading. 

Altimeter  Specifies  the  barometric  altimeter  reading,  one  of 

the  more  stable  indicators. 

IAS  Indicated  airspeed,  a  fairly  stable  indicator. 

Rotor  Speed  Main  Rotor  speed  in  RPM  or  percent,  a  very  stable 

indicator. 

Torque  The  torque  on  the  main  rotor  shaft,  a  fairly  stable 

value. 


TABLE  D.l 


STATIC  OPERATIONS 
DIRECT  READ  DATA 

(AIL  VALUES  A-UEI GKTED  LEQ,  EXPRESSED  IN  DECIBLES) 


DAUPHIN 

4-4*83 

SITE  2  (SOFT  SITE) 

HIGE 

HOGE 

FLT.  IDLE 

1-0 

74.90 

K-0 

77.70 

J-0 

49.90 

1-315 

74.60 

K-315 

80.10 

J-315 

78.10 

1-270 

K  -270 

80.60 

J-270 

76.00 

1-225 

NA 

K-225 

82.80 

J-225 

73.40 

1-188 

82.00 

K-180 

82.70 

J-180 

65.00 

1-135 

75.10 

K-135 

79.10 

J-I35 

49.00 

I-yo 

76.80 

K-90 

80.00 

J-90 

70.40 

1-45 

76.20 

K-45 

80.80 

J-45 

NA 

SITE  <  (SOFT  SITE) 

HI6E 

HOGE 

FLT.  IDLE 

1-0 

48.10 

K-0 

70.10 

J-0 

63.00 

1-315 

48.10 

K-315 

71.80 

J-315 

71.20 

1-270 

70.10 

K-  270 

73.90 

J-270 

69.30 

1-225 

72.90 

K-225 

75.30 

J-225 

46.00 

1-180 

79.40 

K-180 

75.20 

J-180 

58.20 

1-135 

66.30 

K-135 

73.20 

J-135 

57.70 

■1-90 

71.90 

K-90 

71.30 

J-90 

62.90 

1-45 

71.20 

K-45 

74-20 

J-45 

41.40 

SITE  5H 

(HARD  SITE) 

HIGE 

HOGE 

FLT. IDLE 

1-0 

74.30 

K-0 

82.50 

J-0 

74.40 

1-315 

77.80 

K-315 

86.10 

J-315 

77.80 

1-270 

88.90 

K-270 

85.80 

J-270 

78.30 

1-225 

85.20 

K-225 

87.70 

J-225 

74.20 

1-180 

81.90 

K-180 

86.60 

J-18D 

77.10 

1-135 

82.50 

K-135 

85.20 

J-135 

74.90 

1-90 

77.40 

K-90 

74.30 

J-90 

80.50 

1-45 

80.50 

K-45 

82.80 

J-45 

75.60 

APPENDIX  D 


Direct  Read  Acoustical  Data  for  Static  Operations 


This  appendix  contains  time  averaged,  A-weighted  sound  level  data  (Leq 
values)  obtained  using  direct  read  Precision  Integrating  Sound  Level 
meters.  Data  are  presented  for  microphone  locations  5H,  2,  and  4  (see 
Figure  3.3). 

A  description  of  the  measurement  systems  is  provided  in  Section  5.6.2,  . 
a  figure  of  the  typical  P1SLM  system  is  shown  in  Figure  5.4.  Data  are 
shown  in  Table  D-l,  depicting  the  equivalent  sound  levels  for  eight 
different  source  emission  angles.  In  each  case  the  angle  is  indexed  to 
the  specific  measurement  site,  A  figure  showing  the  emission  angle 
convention  is  included  in  the  text  (Figure  6.1).  In  each  case,  the  Leq 
(or  time  averaged  AL)  represents  an  average  over  a  sample  period  of 
approximately  60  seconds. 


Quantities  appearing  in  thin  appendix  include: 
MICE 


i  . 


HGGE 

Flight  Idle 
Ground  Idle 


Hover-in-ground -effect,  skid  height  5  feet  above 
ground  level 

Hover-out-of-ground-effect,  skid  height  30  feet 
above  ground  level 

Skids  on  ground 

Skids  on  ground 


nd 


TABLE  NO.  C.1-5M.4 

AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED**** 


DOT/TSC 

A/21/84 


SITES  5H 


(HARD)  -  150  M.  NORTH 


JUNE  6 , 198,3 


HOVER-OUT-OF-GROUND-EFFECT 
LEVELS  <?  ACOUSTIC  EMMISION  ANGLES  OF  (DEGREES) 


AVERAGE  LEVEL 
OVER  360  DEGREES 


BAND 


NO. 

0 

45 

90 

135 

180 

225 

270 

315 

ENERGY  AVE. 

AR1TH 

Std 

* 

** 

*** 

Dv 

SOUND  PRESSURE 

LEVEL 

dB  re 

20  tri  i  croPauc  a I 

14 

8  4.5 

81.2 

84.8 

86.1 

£.2.4 

83.2 

83.3 

85.0 

84.2 

39.5 

83.9 

1  .5 

15 

68.5 

62.0 

67.6 

67.8 

64.8 

59.7 

60.2 

65.5 

65.6 

26.2 

64.5 

3.5 

16 

69.9 

66.7 

68.8 

68.3 

68.  . 

68.7 

66.2 

68.2 

68.2 

33.6 

68.1 

1  .2 

17 

79.4 

77.5 

77.8 

77.3 

77.3 

78.1 

75.6 

77.0 

77.6 

47.4 

77.5 

1.1 

18 

70.7 

70.1 

68.3 

72.6 

73.5 

73 . 3 

70.7 

71.6 

71.6 

45.4 

71.3 

1.8 

19 

71.1 

71 .5 

69.2 

74  .9 

75.1 

75.1 

72.5 

71.8 

73.1 

50.6 

72.6 

:: .  2 

20 

70.0 

69.9 

62.2 

68. 6 

68.7 

68.9 

67.7 

73.1 

69.4 

50.3 

68. 6 

m  X 

21 

71.3 

72.7 

61  .8 

71.3 

71.5 

72.2 

70.7 

~?CT  A 

/  J  •  T 

71.9 

55.8 

70.9 

3.9 

22 

73.3 

74.6 

64.8 

74.2 

74.6 

75.9 

74.3 

75.3 

74.2 

60.8 

73.4 

3.5 

23 

76.2 

76.9 

67.3 

75.3 

76.9 

77.6 

77.4 

76.8 

76.3 

65.4 

75.5 

3.4 

24 

76.9 

77.7 

68.1 

75.9 

79.1 

79 .1 

79.1 

78.3 

77.6 

69.0 

76.8 

3.7 

25 

74.7 

76.8 

64.5 

73.8 

77.6 

76.9 

77.9 

76.1 

75.9 

69.3 

74.8 

4.4 

26 

72.8 

75.9 

61  .5 

71.2 

76.1 

75 . 2 

75.4 

72.8 

74.0 

69.2 

72.6 

4.8 

27 

68.6 

72.8 

58.5 

67.4 

73.9 

71.8 

72.8 

68.4 

70.9 

67.7 

69.3 

5.0 

2B 

68.8 

68.9 

59.0 

67.9 

70.5 

67.8 

68.6 

68.2 

68.2 

66 . 3 

67.5 

3.5 

29 

72.3 

70.  C 

63.9 

71.7 

67.6 

69.4 

66.9 

72.1 

70.0 

69.2 

69.2 

2.9 

-.30 

75.0 

73.0 

66.1 

81.5 

77.6 

79.2 

75.7 

78.5 

77.5 

77.5 

75.8 

4.7 

Hi 

VI  .7 

77  .«=; 

AA  .O 

71  P 

71  A 

75  .*=• 

77 .7 

77  O 

77  A 

7  -x  o 

71  P 

-,>  7 

32 

68.6 

71.3 

63.5 

69.0 

71.7 

72.3 

72.3 

68  1 6 

70.4 

71.4 

69.7 

3.0 

33 

70.1 

71.0 

63.6 

74.8 

79.3 

80 .5 

77.2 

76.2 

76.4 

77-6 

74.1 

5.6 

34 

66.1 

66.1 

60.3 

66.9 

70.6 

73.2 

70.4 

69. B 

69.2 

70.5 

67.9 

4.0 

35 

66.6 

66.2 

58.7 

68.8 

74.9 

77.2 

73.3 

75.3 

72.9 

74.1 

70.1 

6.2 

36 

63.8 

63.8 

56.5 

65.6 

70.9 

72.4 

70.0 

70.0 

68.6 

69.6 

66. 6 

5.3 

37 

60.7 

60.2 

54.0 

62.1 

68.2 

68.8 

66.4 

64.8 

65.1 

65.6 

63.1 

4.9 

38 

58.4 

57.8 

52.1 

59.4 

64.3 

66.1 

63.0 

61.6 

61.9 

61.8 

60.3 

4.4 

.39 

58.6 

56.5 

49.7 

56.3 

59.8 

62.1 

59. 1 

58.5 

58.6 

57.5 

57.6 

3.7 

40 

64.1 

63.6 

51.9 

53.2 

54.9 

57.1 

56.5 

65.5 

61.0 

58.5 

58.3 

5.3 

'AL 

81.4 

81.8 

73.7 

84.3 

85.5 

86.8 

84.4 

84.6 

83.9 

83  9 

82.  e 

4.1 

OASPL 

88.5 

87.7 

86.3 

89.6 

89.5 

90.0 

88.9 

89.6 

88.9 

— 

88.8 

1.2 

,PNL 

94.0 

94.6 

86.5 

95.9 

99.3 

100.3 

98.0 

98. 4 

97.4 

-- 

95.9 

4.4 

PNLT 

95.0 

96.0 

87.2 

99.1 

102.0 

102.9 

99.9 

100,8 

99.6 

~ 

97.9 

5.1 

BANDS 

14  TO 

40  - 

STANDARD  1/3 

OCTAVE 

BANDS 

25  TO 

iOKHz 

*  -  UNWEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

**  -  A-WEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

»«*  _  UNWEIGHTED  ARITHMETIC  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

*****  -  32  SECOND  AVERGING  TIME 


TABLE  NO 


C .  1  --5H .  2 


DOT/TSC 
4/21/ 84 


AEROSPATIALE  SA-36SN  HELICOPTER  (DAUPHIN) 

1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED**** 

SITEs  5H  (HARD)  -  ISO  M .  NORTH  JUNE  6,1983 


FLIGHT  IDLE 


AVERAGE  LEVEL 


LEVELS 

0  ACOUSTIC 

EMM  IS  ION  ANGLES  OF 

(DEGREES) 

OVER  360 

DEGREES 

band 

NO. 

0 

45 

90 

135 

180 

o  O  c~, 

V_  4'.,  w 

270 

315 

ENERGY  AVE 

ARITH 

Std 

* 

** 

*** 

Dv 

SOUND  PRESSURE 

LEVEL 

dB  re 

20  m  i  crop  rise  <~a 

i'I 

14 

— 

76.5 

76.2 

78.3 

77.4 

76.9 

77.2 

77. 1 

32.4 

77.  1 

0  ..  7 

15 

— 

63.6 

60.0 

62.7 

63.3 

59.3 

59.6 

-* ** 

61 .8 

22 . 4 

61.4 

2 . 0 

16 

65.2 

65.2 

64.6 

65.3 

63.6 

66.1 

~ 

65 . 1 

30.5 

65.0 

0 . 8 

17 

— 

71.4 

74.1 

71.9 

71.8 

70.8 

72.6 

— 

72.2 

42.0 

72.1 

1  1 

18 

- 

66.7 

67.4 

63.3 

65.2 

65.7 

67.6 

— 

66.2 

40.0 

66.0 

1 .6 

19 

62.2 

63.6 

61.6 

59.4 

60.7 

61.9 

— 

61.8 

39 . 3 

61.6 

1  .4 

20 

— 

64.5 

68.0 

64.8 

59.7 

63.8 

64.4 

— 

64.8 

45.7 

64.2 

2.7 

21 

— 

66.1 

69.0 

65.6 

62.0 

67.3 

65.9 

— 

66.4 

50.3 

66.0 

2 . 3 

22 

— 

66.8 

70.1 

67.0 

65.2 

67.0 

67.7 

— 

67 . 6 

54.2 

67.3 

1 .6 

23 

— 

69.0 

72.8 

68.0 

67.8 

68.1 

7  1 . 3 

— 

69 . 9 

59.0 

69 . 5 

2 . 1 

24 

— 

69.4 

72.7 

68.1 

70.0 

68.1 

71.7 

— 

70.3 

61.7 

70.0 

1  .9 

25 

— 

68.4 

71.5 

67.5 

68.3 

66.5 

70.8 

— 

69 . 2 

62.6 

68.8 

1  „  9 

26 

— 

68.1 

70.4 

66.8 

66.8 

64.5 

68.4 

— 

67.9 

63.1 

67.5 

2.0 

27 

— 

66.7 

71.0 

65.6 

« 6 

63.2 

68.3 

— 

67.6 

64 . 4 

66 .  ° 

2 . 6 

28 

•  •  — 

65.2 

72.7 

62-8 

65.1 

61.2 

70.1 

— 

68.1 

66.2 

66.2 

4.4 

29 

— 

64.9 

71  .0 

62.5 

63.9 

61 . 1 

69.1 

— 

66.9 

66 . 1 

65.4 

3.9 

30 

— 

A  A  <3 

1.0  -7 

ww  »  ' 

66 .  ? 

68.7 

OD  •  ^ 

/O.O 

— 

68 . 2 

68.2 

67.9 

1.3 

31 

— 

62.3 

66.1 

61.1 

64.3 

61.0 

67.8 

- 

65.1 

65.7 

64.1 

3.2 

32 

— 

63.4 

6B.9 

60.4 

64.3 

61.7 

67.1 

— 

65.3 

66.3 

64 . 3 

3.2 

33 

— 

62.7 

67.8 

63.9 

65.7 

67.1 

66.8 

— 

66.0 

67-2 

65.7 

2.0 

34 

— 

59.0 

65.4 

57.8 

61.2 

58.4 

63.6 

- 

61.8 

63.1 

60.9 

3.1 

35 

— 

58 . 9 

64.7 

60.8 

63.8 

62.7 

63.1 

— 

62.7 

63.9 

62.3 

2 . 1 

36 

56.2 

62.6 

58.2 

61.0 

57.6 

60 . 3 
58.1 

— 

59.9 

60.9 

59.3 

2.4 

37 

-*• 

53.8 

60  •  6 

54.2 

57.1 

53.3 

— 

57.0 

57 . 5 

56.2 

n  9 

38 

— 

54.0 

59.1 

51  „  6 

54.4 

50.4 

56.6 

— 

55.3 

55.2 

54 . 3 

3.2 

39 

— 

60.4 

59.8 

51.5 

54.0 

51.4 

55.9 

— 

56.9 

55.0 

55 » 5 

3.9 

40 

** 

62.1 

56.7 

45.1 

47.2 

46.0 

52.6 

— 

56.0 

53.5 

51.6 

6.8 

AL 

74.5 

79.4 

73.8 

75.8 

74.5 

78.0 

76.5 

76.5 

76.0 

2.2 

■OASPL 

— 

01.4 

84.0 

81.7 

81.6 

81.0 

83.0 

— 

82 . 2 

— 

82.  1 

1  .  1 

XPNL 

'  — 

87.3 

91.9 

86.7 

88.7 

87.9 

90.3 

— 

89.3 

.... 

88.  S 

2.0 

PNLT 

87.7 

92.3 

88.4 

90.3 

90.3 

90  *  6 

89 . 9 

09  *  9 

1  -  / 

BANDS 

14  TO 

40  - 

STANDARD  1/3 

OCTAVE 

BANDS 

25  TO 

lOKHz 

*  -  UNWEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

**  -  A-WEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

**<t  -  UNWEIGHTED  ARITHMETIC  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 


****  -  32  SECOND  AVERTING  TIME 


TABLE  NO 


C .  1  ~5H  .  1 


SITE?  5H 


AEROSPATIALE  SA--365N  HELICOPTER  (DAUPHIN) 
1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED##** 

(HARD)  -  150  M.  NORTH 

HOVER- I N-GROUND-EFFECT 


DOT /T SC 
4/ 21/84 


JUNE  6,1983 


AVERAGE  LEVEL 


LEVELS 

0  ACOUSTIC 

EMMI3 

ION  ANG 

LES  OF 

(DEGREES) 

OVER  360 

DEGREES 

BAND 

NO, 

0 

45 

90 

135 

180 

225 

270 

315 

ENERGY  AVE 

ARITM 

Std 

* 

tt* 

*** 

Dv 

SOUND  PRESSURE 

LEVEL 

ciB  re 

20  iti  i  cr  oPasc  al 

14 

60. 0 

76.1 

80.6 

82.4 

80.1 

79.9 

81.0 

81.4 

8C.5 

35.8 

80.2 

1  .9 

15 

65.8 

62.7 

61.6 

66.4 

64.8 

68.4 

67.4 

65 . 0 

65.8 

26.4 

65.3 

2.3 

16 

66.0 

65.8 

65.2 

66.7 

66.3 

67.9 

68.2 

66.0 

66.6 

32.0 

66.5 

1  .0 

17 

74.0 

75.4 

75.7 

74.6 

74.5 

74.1 

76.1 

74.5 

74.9 

44.7 

74.9 

0.8 

18 

66.0 

68.6 

67.2 

70.3 

68.9 

69.0 

69.5 

65.6 

68.4 

42.2 

68.1 

1  .7 

19 

65 .5 

69.1 

68.3 

71  .8 

69.8 

69.6 

69.6 

65.8 

69.1 

46.6 

68.7 

2.1 

20 

64.2 

66.6 

63.5 

65.5 

65.3 

66.0 

67.6 

63.4 

65.5 

46.4 

65.3 

1  .5 

21 

65.7 

67.8 

63.7 

67.6 

67.9 

67.7 

68.1 

65.0 

66.9 

50.8 

66.7 

1  .7 

22 

67.2 

70.1 

64.6 

69.5 

69.4 

69.2 

68.9 

66*6 

68.5 

55 . 1 

68.2 

1  .9 

23 

68.7 

72.5 

66.4 

70.8 

71  .5 

69.8 

70.1 

68.3 

70.1 

59.2 

69.8 

1.  .9 

24 

69.4 

73.9 

68.3 

71 . 1 

72.5 

70.1 

71.3 

68,7 

71.0 

62.4 

70.7 

1  .9 

25 

69.4 

73.1 

68.3 

70.2 

71  .6 

69.1 

71.3 

68.1 

70.5 

63.9 

70.1 

1  .7 

26 

69.2 

72.2 

69.7 

69.3 

71.2 

69.5 

71.1 

68.0 

70.2 

65.4 

70.0 

1  .4 

,  .27 

66.1 

71.9 

69.2 

68.2 

70.3 

68.6 

70.8 

67.6 

69  .  A 

66.4 

69.3 

1  .5 

28 

65.4 

70.8 

66.9 

66.8 

67.  6 

66 .  B 

69.1 

65.2 

67.7 

65.8 

67.3 

1  .9 

29 

63.8 

69.3 

66.0 

66.8 

66.4 

66.3 

67.3 

63.6 

66.5 

65.7 

66.2 

1  .8 

30 

65.9 

70.1 

65.1 

75.7 

75-2 

72.7 

73.4 

67.0 

72.2 

72.2 

70.6 

4.2 

31 

63.1 

66.9 

63.4 

66.9 

67.2 

66.0 

67.8 

64.2 

66.0 

66 . 6 

65.7 

1  .8 

32 

62.0 

66.0 

63.0 

65.4 

64.8 

63.8 

66.0 

61  o  3 

64.3 

65.3 

64.0 

1  .8 

-33 

61.4 

66 . 4 

61.1 

69.3 

70.8 

69.0 

69.0 

64.5 

67.6 

68.8 

66.4 

3.7 

...  34 

57.0 

62.2 

56.7 

62.9 

62.4 

60.9 

62.3 

58.5 

60.9 

62.2 

60.4 

2.6 

35 

57.7 

63.5 

55.2 

65  .,4 

67.0 

64.8 

63.6 

61.0 

63.6 

64.8 

62.1 

4  .0 

36 

55.0 

61.2 

52.5 

62.5 

62.5 

59.3 

59.6 

56.0 

59.7 

60.7 

58.6 

3.7 

;37 

52.2 

58.4 

50.4 

59.9 

58.5 

55.6 

55.9 

52.8 

56.5 

57.0 

55  mZ 

3.4 

36 

50.4 

56.4 

49.2 

57.5 

55.0 

53.7 

53.5 

50.8 

54.2 

54.1 

53.3 

3.0 

39 

51,4 

55.7 

47.5 

53.9 

51.2 

49.9 

50.1 

40. 9 

51.8 

50.7 

51.1 

2-7 

40 

57.5 

63 .  is 

49.7 

50.4 

47.2 

50.2 

56.4 

57.2 

54.7 

53.6 

5.8 

iAL 

74.3 

78.7 

74.5 

79.5 

79.8 

77.9 

78.9 

74.7 

77.8 

77.8 

77.3 

2.4 

BA9PL 

63.2 

84.2 

83.6 

85.8 

85.0 

84 . 2 

85.3 

83.9 

84.5 

— 

84.4 

0.9 

>NL 

’86.4 

91.1 

86.1 

91.6 

92.2 

90.5 

91.2 

87.5 

90.3 

— 

89.6 

2.5 

PNLT 

87.3 

92.6 

86.6 

94.6 

95.0 

92.7 

93.1 

89.1 

92.3 

91.4 

3.3 

BANDS 

14  TO 

40  - 

STANDARD  1/3 

octave 

BANDS 

25  TO 

lOKHz 

*  -  UNWEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

=***  -  A-WEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

***  -  UNWEIGHTED  ARITHMETIC  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

.***«  -  32  SECOND  AVERGING  TIME 


DOT/TSC 

4/21/84 


TABLE  NO.  C.1--4H.4 

AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 

1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED**** 

SITE:  4H  (SOFT)  ~  300  M.  WEST  .JUNE  6,1983 


HOVER-OUT-OF-GROUND-EFFECT 
LEVELS  0  ACOUSTIC  EMMISION  ANGLES  OF  (DEGREES) 


AVERAGE  LEVEL 
OVER  360  DEGREES 


BAND 


NO. 

0 

45 

90 

135 

180 

225 

270 

315 

ENERGY  AVE 

ARITH 

stu 

K 

** 

*** 

Dv 

SOUND  PRESSURE 

LEVEL 

dB  re 

20  microPascal 

14 

73.9 

71.5 

75.1 

74.5 

73.3 

73.3 

75.2 

77.0 

74.5 

29.  G 

74.2 

1.6 

15 

55.1 

53.4 

52.6 

54  .8 

57.5 

58.1 

57.3 

55.2 

55.9 

16.5 

55 . 5 

2  0 

16 

56.8 

56.6 

59.9 

56.1 

59.3 

60.2 

59.0 

58.5 

58.5 

23.9 

58.3 

1.6 

17 

66.5 

66.5 

70.2 

63.9 

67.5 

68.9 

68.4 

69.4 

68.0 

37.8 

67.7 

2.0 

IS 

58.0 

60.3 

64.7 

64.4 

64.5 

63.5 

62.9 

61.4 

63.0 

36.8 

62.5 

2.4 

19 

59.6 

62.0 

66.2 

67.0 

66.3 

65.1 

65.0 

63.2 

64.8 

42.3 

64.3 

2.5 

20 

55.0 

57.5 

64.0 

57.9 

56.5 

62.1 

62.1 

59.2 

60.3 

41.2 

59.3 

3.1 

21 

53.4 

57.2 

61  .6 

59.5 

57.4 

60.6 

61.6 

59.6 

59.5 

43.4 

58.9 

2.e 

22 

54.8 

57.9 

60.5 

61.6 

58.5 

61.4 

60.5 

58.9 

59.7 

46.3 

59.3 

2.3 

23 

55.1 

59.6 

60.4 

60.6 

58.3 

62.4 

60.4 

59.3 

59.9 

49.0 

59.5 

2. .2 

24 

54.1 

59.8 

59.1 

59.5 

60.2 

63.0 

60.7 

60.2 

60  1 

51.5 

59.6 

2,5 

25 

51.6 

56.9 

55.9 

56.3 

58.1 

57.8 

58.5 

56.8 

56.9 

50.3 

56.5 

2.2 

26 

50.2 

53.6 

54.0 

54.8 

54 . 6 

59.1 

58.5 

54.9 

55.7 

50.9 

55.0 

2.8 

27 

53.6 

57.9 

56.1 

58.0 

56.3 

63.6 

62.0 

58.9 

59.4 

56.2 

58.3 

3.2 

28 

36.0 

61.5 

60 . 5 

60.9 

59.2 

64.6 

63.1 

60.6 

61.4 

59.5 

60.8 

2.6 

29 

58.0 

64.5 

62.9 

64.2 

62.2 

65.3 

63.9 

67.  A 

63,3 

62-5 

62.9 

-i  -i 
1*-  ■  w 

•3V 

65.4 

6».y 

45.6 

66 . 8 

71.9 

68 . 7 

68.2 

65.5 

68.2 

68.2 

67.6 

2.3 

31 

57.9 

64.3 

63.9 

64.2 

64 .5 

62.2 

61.7 

60.3 

62.9 

63.5 

62.4 

2.4 

32 

53.9 

60.3 

62.6 

62.5 

62.7 

61.1 

58.9 

60.2 

60.9 

61.9 

60  „  3 

2.9 

33 

57.7 

62.8 

60.9 

63.5 

68.1 

65 . 6 

62.3 

60.8 

63.7 

64.9 

62.7 

3.2 

34 

54.0 

60.0 

57.3 

59.0 

59.3 

59.3 

56.6 

57.2 

58.2 

59.5 

57.8 

2.0 

35 

52.3 

58.7 

56.7 

59.3 

63.8 

61.4 

58.4 

56.5 

59.5 

60.7 

58 . 4 

3.4 

36 

48.4 

54.6 

52.9 

35.1 

58.2 

55.5 

53.4 

52.5 

54.6 

55.6 

53.8 

2.8 

37 

44.3 

49.7 

49.4 

50.3 

53.3 

50.7 

47,5 

47.8 

49.8 

50 . 3 

49.1 

2.7 

38 

39.8 

44,2 

44-6 

44.8 

47.6 

45.3 

42.1 

42.6 

44.4 

44.3 

43.9 

2.4 

39 

35.6 

38.8 

38.9 

38.5 

40.8 

38.9 

— 

37.5 

33.7 

37.6 

38.4 

J  .6 

40 

35.0 

38.1 

*** 

— 

— 

*“* 

37.9 

37.2 

34.7 

37.0 

1.7 

At. 

68.5 

73.3 

71.8 

72.9 

75.8 

74.1 

72.6 

70.9 

72.9 

72.9 

72.5 

2.2 

Gt’.SPL 

76.0 

76.7 

78.6 

78.0 

78.7 

78.5 

78.6 

79.0 

78.1 

— 

78.0 

1.1 

PNL 

78.7 

83.9 

83.0 

84.4 

87.0 

86.0 

83.7 

82.4 

84.4 

— 

83.6 

2.5 

PNLT 

81.2 

85.4 

83  a  5 

85,4 

89.8 

97 .  B 

Or.  cr 

w  m  U 

-i  n 
up  d  o 

86 . 1 

•— 

85.  A 

2.6 

BANDS 

14  TO 

40  -  : 

STANDARD  1/3 

OCTAVE 

BANDS 

25  TO 

lOKHz 

-•*  -  UNWEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

**  -  A-WE IGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

««•'*  -  UNWEIGHTED  ARITHMETIC  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DECREES 


**»»  -  32  SECOND  AVERGING  TIME 


TABLE  NO 


C.1-4H.2 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED**** 


DOT /T SC 
4/21/84 


SITE:  4M 


(SOFT)  -  300  M.  WEST 


JUNE  6,1983 


FLIGHT  IDLE 

AVERAGE  LEVEL 

LEVELS  6  ACOUSTIC  EMM  I  SION  ANGLES  OF  (DEGREES)  OVER  360  DEGREES 


BAND 

NO. 

0 

45 

90 

135 

180 

225 

270 

315 

ENERGY  AVE 

ARITH 

Std 

* 

w* 

*** 

Dv 

BOUND  PRESSURE 

LEVEL 

d&  re 

20  m i croPasca 1 

14 

71.2 

71.6 

70.2 

71.2 

69.7 

— 

70.9 

71.1 

70.9 

26.2 

70.8 

0 . 7 

15 

49.3 

51.2 

52.0 

55.9 

55.2 

— 

47.8 

51.0 

52.6 

13.2 

51.8 

2 . 9 

16 

56.3 

57.8 

58.6 

58.9 

58.3 

— 

59.5 

52 . 2 

57.8 

23.2 

57.4 

2.5 

17 

66.4 

66.2 

66.8 

66.1 

64.5 

— 

66.4 

59.7 

65 . 6 

35.4 

65.2 

2  .5 

18 

58.1 

60.3 

64.0 

59.5 

59.0 

— 

61.0 

61.7 

60.9 

34.7 

60 . 5 

2.0 

19 

55.4 

56.9 

59.5 

55.7 

54.1 

— 

56.5 

61.3 

57.7 

35.2 

57 . 1 

7  5 

a-  m  J 

20 

57.6 

59.2 

62.1 

58.0 

55.0 

— 

59.6 

68.7 

62.4 

43.3 

60.0 

4.4 

21 

58.6 

59.8 

60.9 

61.8 

55.7 

— 

60.8 

69.6 

63.3 

47.2 

61 .0 

4.3 

22 

58.1 

59.4 

59.4 

55 . 5 

56.9 

— 

60.2 

65.6 

60.5 

47.1 

59 . 3 

3.2 

23 

56.3 

57.4 

58.9 

55.4 

56.9 

— 

58.5 

61.8 

58.4 

47.5 

57.9 

2 . 1 

24 

47.4 

51.4 

52 . 3 

52.2 

53.2 

— 

51.5 

52.7 

51.8 

43.2 

51.5 

1  .9 

25 

40.1 

43.7 

43.2 

47.6 

46.2 

— 

45.6 

50.1 

46.2 

39.6 

45.2 

3.2 

26 

40.3 

42.0 

39.9 

43.6 

39.3 

— 

45.2 

50.0 

44.6 

39.8 

42.9 

3.8 

27 

42.1 

41 .6 

43.2 

44.2 

38.6 

45.9 

53.1 

46.7 

43.5 

44.1 

4.6 

28 

44.1 

43.1 

48.1 

41.8 

38.9 

— 

49.7 

55.1 

49.0 

47.1 

45.8 

S  5 

29 

49.2 

48.0 

49.7 

39.9 

41.0 

... 

54.8 

61.5 

54.5 

53  -  7 

49,7 

?>. 

30 

52.2 

51.4 

52.3 

47.9 

49.4 

“ 

63.6 

66.0 

59.9 

59.9 

54.7 

7.1 

31 

.52 .6 

51 .8 

51.8 

40.9 

43.6 

— 

56.7 

60.7 

54.9 

55.5 

51.2 

6.9 

32 

54.0 

53.8 

53.4 

42.1 

46 . 6 

- 

56 . 6 

61  .3 

55.7 

56.7 

52.5 

6.4 

33 

52.9 

53.1 

j3 . 4 

48.6 

49.2 

— 

59.3 

60.2 

55.8 

57.0 

53.8 

4.5 

34 

48.9 

49.5 

50.0 

40.8 

44.2 

— 

54.0 

55.1 

51.0 

52.3 

48.9 

5.1 

35 

.  47.9 

49.0 

50.5 

45.8 

47.7 

— 

55.4 

54.6 

51.5 

52 . 7 

50.1 

3.6 

36 

43.8 

44.9 

48.1 

42.7 

44.2 

— 

50.0 

50.7 

47.4 

48.4 

46.3 

3.2 

37 

— 

40.8 

44.2 

37.6 

— 

— 

45.4 

44.6 

43.3 

43.8 

42.5 

3.3 

38 

37.2 

39.1 

— 

— 

— 

- 

39.2 

38.6 

38,5 

38.5 

1.1 

39 

— 

39.4 

37.2 

— 

— 

-• 

— 

37.6 

38.2 

37.1 

38.1 

1  .2 

40 

38.4 

"" 

38.1 

38.3 

35.8 

38 . 2 

0.2 

AL 

61.5 

61.5 

62.2 

56.6 

57.6 

67.8 

70.7 

65.2 

65.2 

62.6 

5.1 

0A8PL 

73.5 

74.1 

74.1 

73.6 

72.2 

,  — 

74.6 

76.9 

74.4 

74.1 

1.4 

PNLt 

74.1 

74.7 

75.6 

>0.8 

71.6 

- 

79.4 

81.8 

77.4 

- 

75.4 

4.0 

•  .  Ilk;  ■ 

/  “»  » 

/  W  •  J. 

f  w  .  0 

/  ^  ■  4. 

/  T  «  V 

m  1 

DO  .  4 

79 . 1 

76.9 

4.1 

BANDS 

14  TO 

40  -  ! 

STANDARD  1/3 

OCTAVE 

BANDS 

25  TO 

IQKHz 

-  UNWEIGHTED 

ENERGY  AVERAGE  OF 

MEASURED  LEVELS  OVER  360 

DEGREES 

«« 

-  A-UEIGHTED 

ENERGY  AVERAGE  OF 

MEASURED  LEVELS  OVER  360 

DEGREES 

#«# 

--  UNWEIGHTED 

ARITHMETIC 

AVERAGE  OF  i 

MEASURED  LEVEL 

S  OVER 

360  DEGREES 

-  32 

SECOND 

AVERGING  TIME 

k',<- 


TABLE  NO.  C.1--4H.1 

AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED**** 


DOT/TSC 

4/21/84 


SITE:  4H 


(SOFT)  -  300  M.  WEST 


JUNE  6,1983 


HOVER- 1  N--GRQUND- EFFECT 


AVERAGE  LEVEL 


LEVELS 

e  ACOUSTIC 

EMMISIQN  ANGLES  OF 

(DEGREES) 

OVER  360 

DEGREES 

BAND 

NO. 

0 

45 

90 

135 

180 

225 

270 

315 

ENERGY 

AVE 

ARITH 

Std 

* 

** 

*** 

Ov 

SOUND  PRESSURE 

LEVEL 

dF;  re 

20  lit  i  crop  a  sc  a"l 

14 

73.7 

66.7 

73.2 

73.2 

74.2 

7:2.8 

74.3 

75.2 

73.4 

28.7 

72.9 

2.6 

15 

53.5 

50.3 

52.4 

53.9 

52.7 

56.6 

54.6 

52.3 

53.6 

14.2 

53.3 

1.9 

16 

57,1 

57,2 

58.4 

56.6 

59.6 

60.2 

58.8 

55 . 8 

58.2 

23.6 

58.0 

1.5 

17 

68.4 

68.5 

68.9 

65.6 

69.9 

70.2 

68.9 

66.8 

68.6 

38.4 

68.4 

1.5 

18 

61.4 

62.6 

64.5 

64.3 

65.2 

65,5 

64.0 

60.7 

63.8 

37.6 

63.5 

1.8 

19 

63.0 

64.1 

67.3 

67.6 

67.5 

67.6 

65.3 

62.7 

A6  -  1 

43.6 

65.6 

2.1 

20 

60.7 

61 .5 

61.4 

60.3 

62.9 

64.0 

63.4 

61.9 

62.2 

43.1 

62.0 

1.3 

21 

61 .5 

62.9 

63.5 

62.2 

64.8 

65.1 

64.4 

63.5 

63.6 

47.5 

63.5 

1.3 

22 

61.4 

64.0 

64.4 

63.9 

65.7 

66.2 

64.3 

63.2 

64.3 

50.9 

64.1 

1.5 

23 

58.4 

62.9 

63.1 

62.7 

64  „  2 

63.4 

61  .5 

61  .0 

62.4 

51.5 

62.1 

1.8 

24 

5 1  -  w  > 

55.4 

56, B 

59.3 

59.6 

55.7 

52.2 

52.6 

56 . 3 

47.7 

55.4 

3.2 

25 

49.0 

47.7 

49.1 

51.8 

54.1 

45.7 

46.3 

45.6 

49.7 

43.1 

48.7 

3.0 

26 

49.8 

48.7 

49.8 

48.9 

53.0 

45.1 

46.9 

45.8 

49.2 

44.4 

4B.5 

2.5 

27 

52.9 

f-4.4 

53.6 

51,8 

54.1 

48.7 

51  .8 

50.3 

52.6 

49.4 

52.2 

2.0 

28 

56.7 

58. 2 

38.0 

54  .  A 

55.9 

51.9 

55.9 

54.6 

56.1 

54.2 

55.6 

2.1 

29 

60.7 

62.0 

62.5 

56.6 

58.4 

55.7 

59.1 

59.1 

59.8 

59.0 

59.3 

2.4 

30 

63.3 

65.4 

65.8 

60.3 

66.7 

65.3 

66.0 

63.4 

64.9 

M-O 

64.5 

2  *  i 

31 

'60.4 

64.7 

aa  a 

58.7 

61.3 

-  *: 

6i  . 

59.9 

62.2 

62.8 

61.7 

2.2 

AS 

56.8 

63.2 

64.4 

56.7 

61.1 

60.9 

59.3 

56.1 

61.0 

62.0 

60.3 

2.7 

33 

57.6 

60.2 

61.8 

59.1 

68.2 

66.2 

60.4 

56.4 

63.1 

64.3 

61.2 

4.1 

34 

53.1 

55.8 

56.9 

53.8 

60.5 

57.0 

54.0 

52.5 

56.2 

57.5 

55.4 

2.7 

35 

52.7 

54.8 

55.1 

55.4 

64.9 

58.8 

54.6 

53.5 

58.4 

59.6 

56.2 

3.9 

36 

48.6 

50.  -» 

51.1 

52.0 

59.6 

52.9 

50.1 

47.6 

53.4 

54.4 

51.6 

3.7 

37 

44.9 

45.9 

47.5 

48.1 

54.8 

47.2 

44.4 

42.9 

48.7 

49.2 

47.0 

3.6 

38 

<40.3 

40.8 

43.1 

43.1 

48.4 

40.9 

39.5 

36.2 

43.0 

42.9 

41.8 

3.1 

39 

37.3 

36.5 

37.9 

37.8 

41.6 

— 

— 

— 

38.6 

37,5 

38.2 

2.0 

AO 

37.6 

37.0 

— 

”* 

— 

— 

““ 

37.3 

34.8 

37.3 

0.4 

AL 

68.7 

71.6 

72.2 

67.9 

74.1 

71.9 

70.2 

6.1.0 

71,1 

71 . 1 

70.6 

2.2 

GASPL 

76.7 

75. B 

77.9 

76.7 

79.0 

78.2 

77.8 

77 . 4 

77 . 5 

77.4 

1.0 

£NL 

79.6 

82.3 

83.2 

80.8 

87.1 

84.6 

81.3 

78.8 

83.3 

" 

82.2 

2.7 

T’NLT 

BO. 6 

82.8 

83.9 

81.7 

89.6 

87.0 

83.2 

80.1 

84.8 

- 

83.6 

3.2 

BANDS  14  TO  40  -  STANDARD  1/3  OCTAVE  BANDS  25  TO  lOKHz 

.*  -  UNWEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

**  -  A— WEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

**»  -  UNWEIGHTED  ARITHMETIC  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

****  -  32  SECOND  AVENGING  TIME 


TABLE  NO 


C.  1--2H.4 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED#*** 


DOT/TSC 

4/21/84 


81TEJ  2 


(SOFT)  -  150  M.  WEST 


JUNE  6,1983 


HOVER-OUT-OF--GROUND--EFFECT 
LEVELS  <»  ACOUSTIC  EMMISION  ANGLES  OF  (DEGREES) 


AVERAGE  LEVEL 
OVER  360  DEGREES 


SAND 

NO- 

0 

45 

90 

135 

180 

225 

270 

315 

ENERGY  AVE 

ARITH 

Std 

14 

64.5 

SOUND  PRESSURE 

84.0  85.3  84.7 

LEVEL 

83.6 

dB  re 

84.3 

* 

20  in  i  crop85ca  l 

86.0  86.7  85.0 

** 

40.3 

*** 

84.9 

Dv 

1  .0 

15 

60.0 

59.3 

60.4 

59.2 

59.8 

62.5 

63.2 

62.3 

61 . 1 

21.7 

60.8 

1  .6 

16 

65.9 

65.7 

69.3 

64 . 8 

67.8 

68.9 

67.8 

66 . 6 

67.4 

32 . n 

67.1 

1.6 

17 

77.3 

77.2 

80.0 

74.1 

77.7 

78.8 

79.2 

77.8 

78.0 

47.8 

77.8 

1  .8 

10 

67.0 

68.9 

72.7 

72.0 

72.8 

73.7 

71.8 

70.4 

71.6 

45.4 

71.2 

2.3 

1? 

67.9 

70.1 

73.5 

73.8 

74.6 

74.7 

73.8 

71.9 

73.0 

50.5 

72.5 

2.4 

20 

65.1 

66.8 

69.0 

66.5 

66.5 

73.5 

72.3 

69.6 

69.6 

50.5 

68. 7 

3.0 

21 

62.5 

66.6 

68.6 

67.7 

67.4 

74.3 

71.5 

70.7 

69.9 

53.8 

68.7 

3.5 

22 

61.6 

67.6 

70.0 

70.0 

68.4 

73.4 

71.2 

70.2 

70.0 

56.6 

69.0 

3.5 

23 

61.2 

67.3 

71.8 

70.0 

68  .2 

72.8 

71  .5 

70.1 

70.1 

59.2 

69.1 

3.7 

24 

60.6 

65.1 

70.9 

69.8 

68.2 

69.9 

7.  .4 

68.6 

68.7 

60.1 

67.8 

3.4 

25 

55.5 

61.1 

65.8 

66.3 

61.9 

67.5 

65.9 

64.6 

64.7 

58.1 

63.6 

3.9 

26 

60.8 

66.5 

62.1 

62.7 

63.8 

73.7 

6S  ,3 

66.4 

67.8 

63.0 

65.7 

4.3 

27 

66.4 

70.9 

66.0 

65.7 

69.4 

76.3 

72.6 

70.6 

71.1 

67.9 

69.6 

3.7 

20 

68.7 

72.1 

70.6 

68.2 

69.6 

75.7 

74.0 

71.7 

72.0 

70.1 

71.3 

2.6 

'  ,,#29 

67.7 

70.3 

71.8 

70.4 

69.2 

71.9 

72.5 

70.1 

70 . 7 

69.9 

70.5 

1  .6 

■’”'30 

/69 . 5 

71.2 

74.7 

73.5 

76.8 

71.7 

73.6 

71.6 

73.4 

73.4 

72.8 

2.3 

.  v-31 

."(67,3 

70.9 

70.5 

69.5 

67.8 

72.2 

67.2 

69.7 

69.7 

70.3 

69.4 

1  .8 

•„  32 

66,0 

69.6 

68,7 

68.1 

68.2 

70.2 

67.6 

70.2 

68.9 

69.9 

68.8 

1.0 

*.j33 

T;66.7 

69.6 

68.4 

68.8 

75.4 

73.7 

69.8 

69.1 

71.1 

72.3 

70.2 

2.9 

,,34 

1,64.8 

67.3 

66.0 

66.0 

67.1 

68.8 

64.1 

66 . 6 

66.6 

67.9 

66. 3 

1  .5 

fi 

64.3 

66.6 

65.1 

66.3 

71.9 

70.5 

64.5 

65.6 

67.8 

69.0 

66.8 

2.8 

60.9 

63.4 

61.7 

62.6 

67.4 

66.6 

62.5 

62 . 6 

64.1 

65 . 1 

63.5 

2.3 

37 

57 .5 

60.0 

59.2 

58.8 

63.3 

62 ,1 

57.2 

58.8 

60.1 

60.6 

59.6 

2.1 

SB 

,  '54.2 

56.1 

56.5 

55.2 

59.3 

58.3 

53.7 

55.7 

56.5 

56.4 

56.1 

1  .9 

3? 

V  52 .6 

53.5 

53.3 

51.4 

55.1 

54.5 

50.4 

53.1 

53.2 

52.1 

53.0 

1 .5 

40 

;  57.3 

59.1 

51.4 

47.7 

48.7 

49.8 

50.3 

60.1 

55.5 

53.0 

53.0 

5.0 

AL  _ 

77.2 

79.9 

80.1 

79.3 

02.2 

82.6 

80.3 

79.7 

80.4 

80.4 

80.2 

1  .7 

JDASPL 

86.1 

86. 5 

88.1 

86.9 

87.2 

88.6 

88.6 

88.5 

87.7 

87.6 

1.0 

TPHL 

09.3 

92.0 

91.0 

91.5 

95.0 

95.6 

92.5 

92.1 

93.1 

_ 

92.5 

2.0 

fKM 

,90.3 

93.4 

93.0 

92.7 

97.8 

97.0 

93.7 

93.7 

94.3 

— 

93.9 

2.4 

.  1! 

BANDS 

-  UNWEIGHTED 

14  TO  40  -  STANDARD  1/3  OCTAVE  BANDS  25  TO 

ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360 

lOKHz 

DEGREES 

~  A-WEIGHTED 

ENERGY  AVERAGE  OF 

MEASURED  LEVELS  OVER  360 

DEGREES 

,■  :,*** 

-  UNWEIGHTED 

ARITHMETIC 

AVERAGE  OF  MEASURED  LEVELS  OVER 

360  DEGREES 

«*»«!* 

37  : 

SECOND 

AVERGING  TIME 

i 


SITE  a 


TABLE  NO.  C.1--2H.2 

AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
1/3  OCTAVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED**** 


DOT /T SC 
4/21/84 


(SOFT)  -  150  M.  WEST 


JUNE  6,1983 


FLIGHT  IDLE 

LEVELS  0  ACOUSTIC  EMM! SION  ANGLES  OF  (DEGREES) 


AVERAGE  LEVEL 
OVER  360  DEGREES 


BAND 


NO. 

0 

45 

90 

135 

180 

225 

270 

315 

ENERGY  AVE 

ARITH 

Std 

* 

*# 

#** 

Dv 

SOUND  PRESSURE 

LEVEL 

dB  re 

20  m i croPasca 1 

14 

«■ 

80.0 

79.0 

79.7 

78.7 

.. 

— 

79.4 

34.7 

79 . 3 

0.6 

15 

— 

58.7 

55.2 

58 . 0 

57.3 

— 

— 

— 

57.5 

18.1 

57.3 

1 .5 

16 

— 

66.0 

67.3 

67.9 

65.8 

— 

— 

— 

66.8 

32.2 

66.7 

1  .0 

17 

«*■ 

74.7 

76.0 

75.3 

73.3 

— 

— 

— 

74.9 

44.7 

74.8 

1.1 

18 

— 

67.6 

71.7 

67.3 

66.6 

— 

~ 

68.8 

42.6 

68.3 

2.3 

19 

— 

63.8 

66.6 

63.3 

62.1 

— 

— 

64.3 

41.8 

63.9 

1  .9 

20 

— 

66 . 6 

70.3 

63.8 

63.7 

— 

— 

— 

67.0 

47.9 

66.1 

3.1 

21 

— 

67.7 

68.8 

67.2 

64.5 

— 

— 

— 

67.3 

51.2 

67.0 

1  .8 

22 

- 

67.9 

68.5 

64.8 

65.9 

— 

- 

67.0 

53.6 

66.8 

1.7 

23 

- 

68.8 

70.3 

64.8 

67.0 

— 

— 

68 . 2 

57.3 

67.7 

2.4 

24 

— 

66.2 

66.7 

63.8 

66 « 6 

-- 

— 

— 

66.0 

57.4 

65.8 

1.4 

25 

— 

58.2 

58.8 

58.9 

61.3 

— 

— 

— 

59.5 

52,9 

59.3 

1.4 

26 

'  — 

46 . 4 

46.8 

51.7 

51.0 

— 

— 

— 

49.6 

44.8 

49.0 

2.8 

27 

— 

46.5 

48.3 

47.5 

45.2 

- 

- 

- 

47.0 

43.8 

46.9 

1  .3 

28 

— 

48.7 

52.5 

45.0 

45.8 

— 

— 

- 

49.1 

47.2 

4B.0 

3.4 

29 

.  — 

53.1 

54.1 

46.0 

49.3 

— 

— 

— 

51.7 

50.9 

50.6 

3,7 

30 

“ 

55.5 

57.8 

53.9 

57. 1 

— 

— 

— 

56 .  a 

56 3 

56.1 

1  .7 

■» 

O  X 

- 

r»5,7 

5A.9 

47.3 

50.6 

— 

— 

— 

54.1 

54.7 

*  52.6 

4.5 

32 

— 

58.4 

60.6 

40.3 

52.2 

~ 

— 

— 

57.1 

58.1 

54.9 

5.6 

33 

— 

58.4 

61.0 

55.1 

53.9 

— 

— 

— 

58-0 

59.2 

57.1 

3.2 

34 

— 

56.9 

59.6 

48.0 

49.6 

— 

— 

— 

55.9 

57.2 

53.5 

5.6 

35 

— 

56.7 

60.0 

52.8 

52.7 

— 

— 

— 

56.6 

57.8 

55.5 

3.5 

36 

“ 

53.6 

57.9 

50.5 

49.6 

— 

— 

— 

54.2 

55.2 

52 . 9 

3.7 

37 

— 

50.6 

54.5 

45.8 

45.4 

— 

— 

— 

50.7 

51.2 

49.1 

4.3 

38 

— 

49.5 

51.4 

42.0 

42.1 

— 

— 

48.1 

48.0 

46.2 

4.9 

39 

— 

55.4 

52.3 

41.0 

42.3 

— 

— 

- 

51.4 

50.3 

47.7 

7.2 

40 

56.3 

48.1 

33.9 

35.4 

— ■ 

50.9 

48.4 

43,4 

10.7 

AL 

__ 

68.4 

70.4 

64.1 

65.5 

ww 

67.8 

67.8 

67.1 

2.8 

OASPL 

— 

82.5 

82.9 

82.1 

81.0 

— 

— 

— 

82.2 

02.1 

0.8 

PNL 

— 

82.9 

85.2 

7G.6 

79.2 

— 

— 

— 

82.6 

— 

81.5 

3.1 

"PNLT 

.  7..C  ... 

83.3 

85.7 

81.0 

81.6 

83.7 

*** 

82.9 

<.  »  X 

BANDS 

14  TO 

l 

o 

<r 

STANDARD  1/3 

OCTAVE 

BANDS 

25  TO 

lOKHz 

~  UNWEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 
-  -*$**  -  A-WEIGHTED  ENERGY  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 

•■.•'«***  -  UNWEIGHTED  ARITHMETIC  AVERAGE  OF  MEASURED  LEVELS  OVER  360  DEGREES 
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TABLE  NO.  C.1-2H.1 

AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN)  DOT/TSC 

4/24/04 

1/3  OCT AVE  NOISE  DATA  —  STATIC  TESTS 
AS  MEASURED**** 

SITEs  2  (SOFT)  -  150  M.  WEST  JUNE  6,1983 


BAND 

NO. 


HOVER- IN-GROUND-EFFECT 

LEVELS  0  ACOUSTIC  EMMISION  ANGLES  OF  (DEGREES) 


AVERAGE  LEVEL 
OVER  360  DEGREES 


0 


45  90  135  ISO 

SOUND  PRESSURE  LEVEL 


dEi  re 


270  315  -ENERGY 

w 

20  BiicroPascal 


AVE 

** 


AFC  ITH 
*** 


St  d 
Dv 


f, 


V. 


'  M T«‘  **  fm.  V*. 


DO  I V  I  SC 
4/21/84 


TABLE  NO.  C.1-1H.4 

AEROSPATIALE  SA--365N  HELICOPTER  < DAUPHIN) 
1/3  OCTAVE  NOISE  DATA  • —  STATIC  TESTS 
AS  MEASURED***  * 


SITE:  1H 


(SOFT)  -  150  M.  NW 


JUNE  6 , 1983 


HOVER--OUT-OF-GROUND--EFFEC1 
_ ACOUST I C  EMMISION  ANGLES  OF  (DEGREES) 


BAND 

NO. 


»5  90  13S  180 

SOUND  PRESSURE  LEVEL 


61.8 

58.2 

64.5 

75.4 

67.3 

68.0 

66.3 

66.5 

66.5 

66.1 

63.1 

57.6 

64.7 

68.4 

70.2 

70.6 

71.6 
.  / 

67.1 

66.7 

62.9 

62.5 

59.7 

56.9 

53.9 

53.7 

58.4 


79.2 

56.6 
62.9 

73.2 

65.4 

67.2 

61.2 

62.7 

63.8 

64.1 

63.1 

56.1 

60.3 

65.9 

68.4 

69.3 

76.7 
66 8 

65.7 

69.9 

63.5 

64.8 

61.1 

58.2 

55.3 

53.8 

59.6 


81.5 

59.4 
62.0 

70.4 

69.2 

72.2 

65.4 

66.0 

67.1 

66.4 

64.5 
57.9 

59.6 

63.8 

65.8 

68.8 

74.7 

70.2 

66.2 

69.7 
65.0 

67.2 

63.6 

61.2 

58.3 
55.0 
50.0 


81.6 

59.4 

62.1 

70.5 

69.1 
72.0 

64.8 

66.4 

67.1 

66.5 

64.7 

58.3 

60.6 

64.8 

66.4 
69.0 

73.8 
69.  e 

66.5 

68.9 

64.8 

67.3 

63.2 

60.5 

57.7 

54.5 

49.9 


80.2 

59.9 

64.7 

73.1 

70.1 

71 .9 

63.6 

64.9 

66.2 

65.9 

64.3 
57.0 

62.2 

66.1 
68.0 

69.4 

79.7 

69.3 
66  -  0 

74.3 
66 . 0 

70.9 

66.7 
64.0 

60.7 

56.7 

50.9 


80.8 

59.8 

65.4 
74.0 

69.2 

71.3 

64.9 

66.6 

68.2 
66.8 

64.6 

57.4 

59.5 
63.0 

64.7 

67.3 

7  A  A 

70 '.7 
<14.9 

73.5 
67.  C 

70.5 

65.9 

62.2 
57.0 

55.1 

50 . 3 


270 

315 

ENERGY  AVE 

20  iii  i  c roPrt  s 

« 

C  ft  1 

** 

83.0 

82.5 

81.5 

36.8 

62.7 

62.4 

60.2 

20 . 8 

66.6 

65.6 

64.5 

29.9 

75 . 6 

75.6 

73.9 

43.7 

71.4 

67.5 

69.0 

42.8 

71.5 

69.5 

70.8 

48.3 

69 . 7 

66.  B 

66.0 

46.9 

70.9 

68.1 

67.1 

51 .0 

70.3 

67.7 

67.5 

54  „  1 

69 .5 

67.4 

66.8 

55.9 

65.2 

65.7 

64.5 

55 . 9 

66.3 

72.2 

75.2 

74.9 

74.0 

11  c 

'  m  t 

69.2 

72.6 

70.9 

68.3 

67.2 

64.7 

61.4 
58.0 

54.3 

54.2 


59.9 

63.1 

66.7 

68.7 

69.8 

73.1 

67.2 

66.1 

68.4 

63.6 

63.6 

60.7 

57.5 
55.0 

53.7 

62.4 


60.3 

65.3 

68.8 

69.6 

70.2 

75.6 

68.9 

67.7 
71.0 

65.5 

67.6 

63.8 

60.8 

57.8 

54.7 
57.1 


AL 

OASPL 

PNL 

PNLT 


84*6  83*4  a?'?  81.0  82.1  78-3 

89*.|  fo*.6  91*3  91 1 2  94*0  93**  fjH 

90.7  93.5  93.1  92.7  97.5  95.*7  9?;?  IJ’l 


AVERAGE  LEVEL 
OVER  360  DEGREES 


ARITH 

*X* 


81.3 

59 . 8 

64.2 

73.5 

68 . 6 

70.4 

65.3 

66.5 

67.1 

66.6 

64.4 

58 . 8 

62.8 

66.7 

68 . 4 

69.8 

74.9 

68.6 

66.9 

70 . 3 

65.1 

66.7 

63.2 

60 . 2 

57.2 
54.6 

54.5 


80.0 
84 . 9 
91.8 
93.7 


53.7 

60.5 

65.6 

67.7 

69.4 

/  Ci .  6 

69.5 

68.7 

72.2 

66.8 
6B.8 

64.8 

61.3 

57 . 7 

53 . 6 

54.6 


80.3  80.3 
85.0 

92.3 

94.3 


BANDS  14  TO  40  -  STANDARD  1/3  OCTAVE  BANDS  25  TO  lOKHz 

»  hpsu 
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O  O  W  C.H  U;  O  V3  O  A  00  C! W  CD  ro /-J 'O  tn  OD  Im.1!  c 


TABLE  NO.  C. 

1  -- 1 H  .  2 

AEROSTAT  I  ALE 

SA— 36' 

5N  HEL 

I  COTTER  (DAUPHIN) 

DOT/T 

SC 

4/21/04 

.1/3 

OCTAVE 

noise 

DATA 

--  STATIC  TES 

TS 

AS  MEASURED**** 

SITE!  1H 

(SOFT)  - 

150  M 

.  NW 

JUNE  6 

,  1983 

FLIGHT 

IDLE 

AVERAGE 

LEVEL 

LEVELS 

a  ACOUSTIC 

EMM  IS  I  ON  ANGLES  OF 

( DEGREES ) 

OVER 

:  360 

DEGREES 

BAND 

NO. 

0 

45 

90 

135 

180 

225 

270  315 

ENERGY 

AVE 

ARITM 

Std 

w 

** 

*** 

Dv 

SOUND  PRESSURE 

LEVEL 

dB  re 

20  it<  i  croPssc  a  l 

14 

75.3 

_ 

75.5 

72.6 

76.6 

75.9 

75.6 

75.4 

30.7 

75.2 

1 .4 

IS 

60.1 

— 

58. 4 

49.1 

52.6 

52.4 

59.9 

57 . 2 

17.8 

55.4 

4  .6 

16 

64.2 

64.2 

57.5 

62.5 

62.8 

63.5 

62.9 

28.3 

62.4 

2.5 

17 

71  .0 

— 

7 1.7 

65.0 

69.8 

69.2 

67.8 

69 . 6 

39.4 

69 . 1 

2 . 4 

IQ 

63.0 

— 

67.8 

58.1 

65.6 

64.5 

63.8 

64.7 

38. 5 

63.8 

3.3 

19 

59.0 

— 

63.6 

56.8 

59.7 

60.4 

59.5 

60.3 

37.8 

59.8 

2  .2 

20 

63.7 

— 

67.7 

61.7 

61.5 

62.7 

64.1 

64.1 

45.0 

63.6 

2.3 

21 

66.3 

— 

67.3 

61.4 

62.0 

63.5 

67.3 

65.3 

49.2 

64.6 

2 . 7 

27 

64.9 

— 

66.6 

61.8 

63.7 

64.9 

67.3 

65.2 

51.8 

64.9 

2.0 

23 

64.3 

— 

67.0 

61 .8 

64.9 

64.3 

66.6 

65.1 

54.2 

64.8 

1  .9 

24 

58.7 

— 

61.4 

57.6 

62.3 

60.3 

59.0 

60.2 

51 .6 

59.9 

1  .8 

as 

45.7 

— 

49.0 

46.1 

53.8 

50.4 

45.2 

49.5 

42.9 

48.4 

3.4 

26 

46.0 

— 

44.7 

36,  4 

45.5 

40.6 

46.0 

44.3 

39.5 

43.2 

3.9 

27 

48.3 

— 

49.6 

39.6 

43.0 

41.5 

50.6 

47.2 

44.0 

45.4 

4.6 

28 

50.4 

— 

54.2 

43.1 

45.0 

43.2 

54.3 

50.8 

48.9 

48.4 

5.3 

29 

55.9 

— 

57.0 

46.8 

48.4 

46.3 

61.2 

56.0 

55.2 

52.7 

6.1 

30 

.•  58.6 

— 

61.1 

51.8 

57.2 

53.5 

67.7 

61  „  7 

61.7 

58 . 3 

5.7 

31 

.58.8 

— 

62.0 

52.3 

53.2 

50.8 

64.0 

59.5 

60.1 

56.8 

ft  *  z 

32 

,56.8 

— 

64.9 

55.3 

55 . 6 

53.6 

63.3 

60.6 

61.6 

58.6 

4.6 

CiJk  .  /. 

,  v 

Z>/  m  1 

Z>U  .  V 

,  1 

—  6\j  -  / 

7JV  .  S 

.  V 

rju  .  o 

.=>  .O 

■ 

34 

52.3 

— 

59.9 

53.0 

55.8 

55.3 

57.3 

56.4 

57.7 

55.6 

2.8 

35 

48.7 

— 

58.4 

53.7 

57.8 

58.0 

56.5 

56.5 

57 . 7 

55.5 

3 .  B 

36 

45.7 

— 

56.3 

51.9 

56.2 

55.7 

51.7 

54.1 

55.1 

52.9 

4.1 

37 

43.3 

— 

53.5 

48.5 

52.5 

51.9 

48.2 

50.8 

51.3 

49.6 

3.8 

38 

42.8 

T- 

51.4 

45.8 

49.5 

48.9 

46.3 

48.3 

48.2 

47.4 

3.1 

39 

47.2 

— 

52.7 

49.9 

50.9 

48.9 

50.4 

50.3 

49.2 

50.0 

1  .9 

40 

48.3 

“ 

50.9 

41 .0 

43.5 

41.8 

53.4 

48.8 

46.3 

46.5 

5.1 

*V 

’'iy;.:AL 

46.4 

71.9 

64.5 

67.2 

66.3 

72.3 

69.1 

69-1 

68.1 

3.2 

/JpASPL 

78.4 

— 

79.8 

75.0 

78.8 

78.2 

79.2 

78.5 

78.2 

1.7 

fPNL 

79.2 

— 

85.2 

78.3 

81 .7 

81.2 

83.5 

82.1 

— 

81.5 

2.6 

.PNLT 

‘  •  1 ,  ' 

79.8 

85.7 

79.4 

83.8 

82.7 

85.2 

83.4 

— 

82.8 

2.7 

-V* 

BANDS 

14  TO 

40-5 

ITANDARD  1/3 

OCTAVE  BANDS 

25  TO  lOKHz 

'  '*■*'  ■** 

-  UNUEIGHTED 

ENERGY  AVERAGE  OF 

MEASURED  LEVELS  OVER  360 

DEGREES 

■  ■*  * 

-  A-WEIGHTED 

ENERGY  AVERAGE  OF 

MEASURED  LEVELS  OVER  360 

DEGREES 

**» 

-•  UNWEIGHTED 

ARITHMETIC 

AVERAGE  OF  MEASURED  LEVELS  OVER 

360  DEGREES 

«HIMt 

■■Jr-'  v''- 

-  32  SECOND 

AVERGING  TIME 

v  v  w  '.v  ■ 

.\\%W  -vl-.'  -.1  V  ’.',.1 

'  V 
*-V«.  <m.  « 

T AE<L£  NO.  C.1-1H.1 

AEROSPAT  I  ALE  SA-365N  HELICOPTER  <  DAUPHIN) 


DOT/TSC 

4/21/84 


•>  '  *- 


APPENDIX  C 

Magnetic  Recording  Acoustical  Data  for  Static  Operations 

This  appendix  contains  time  average,  A-weighted  sound  level  data  along 
with  time  average,  one-third  octave  sound  pressure  level  information  for 
eight  different  directivity  emission  angles.  These  data  were  acquired 
June  6  using  the  TSC  magnetic  recording  system  discussed  in  Section 

5.6.1. 


Thirty-two  seconds  of  corrected  raw  spectral  data  (64  contiguous  1/2 
second  data  records)  have  been  energy  averaged  to  produce  the  data 
tabulated  in  this  appendix.  The  spectral  data  presented  are  "As  Measured" 
for  the  given  emission  angles  established  relative  to  each  microphone 
location.  Also  included  in  the  tables  are  the  360  degree  (eight  emission 
angle)  average  levels,  calculated  by  both  arithmetic  and  energy  averaging. 
The  data  reduction  is  further  described  in  Section  6.1.  Figure  6.1 
(previously  shown)  provides  the  reader  with  a  quick  reference  to  the 
emission  angle  convention. 

The  data  contained  in  these  tables  have  fcsen  used  in  analyses  presented  in 
Sections  9.2  and  9.7.  The  reader  may  cross  reference  the  magnetic 
recording  data  of  this  appendix  with  direct  read  static  data  presented  in 
Appendix  D. 


HELICOPTER:  DAUPHIN 


TABLE  B-9.3 


TEST  DATE:  4-4-83 
OPERATION:  9  DEGREE  APPROACH 


NIC  SITE: 

4 

RUN  NO. 

SEL(OS) 

AL<DB)  T<10-DB) 

K<A) 

Q 

H52 

93.3 

85.2 

12 

7.5 

.5 

H53 

88.9 

79,4 

14 

7.7 

.5 

HS4 

90 

81.1 

14 

7.4 

.5 

HSS 

92. 1 

84 

13 

7.3 

.5 

m 

90.5 

81.4 

14 

7.4 

.5 

AVERAGE 

91.80 

82.30 

14.40 

7.50 

.5 

N 

5 

5 

5 

5 

5 

sto.db/. 

1.74 

2.28 

1,95 

.17 

.02 

W/.  C.I. 

1.44 

2.18 

1.84 

.14 

.02 

HELICOPTER:  DAUPHIN 


TABLE  B.9.1 


TEST  DATE: 

<-4-83 

OPERATION: 

9  degre: 

Z  APPROACH 

NIC  SITE: 

5 

RON  NO. 

SEL(DB) 

AL<Dfl)  T<10-DB> 

K(A) 

Q 

H5? 

94.3 

88 

NA 

NA 

W 

H53 

94 

90.1 

NA 

NA 

NA 

H54 

95.5 

89.8 

NA 

144 

H55 

94 

91.2 

NA 

NA 

H54 

94.9 

89 

NA 

m 

AWE RASE 

95.30 

89.40 

N 

5 

5 

std.db;. 

0.74 

1.20 

m  c.i. 

0.70 

1  14 

HELICOPTER: 

TEST  DATE: 

1JPERATISN: 

:  DAUPHIN 

4-4-83 

9  DEGREE  APPROACH 

TABLE  B.9.2 

NIC  SITE: 

1 

RUN  NO. 

SEL(DB) 

AL<DB)  TU0-D8) 

K(A) 

Q 

H52 

95.5 

87.9 

12 

7 

.5 

H53 

91 

82.5 

13 

7.4 

.5 

H54 

92,1 

83.9 

12 

7.4 

,4 

H55 

94.2 

84.5 

11 

7.4 

".5 

HW 

94.1 

87 

10 

7.1 

,5 

AWERAGE 

93.40 

85.40 

11.40 

7.40 

.5 

N 

5 

5 

5 

5 

5 

STD.DEV. 

1.80 

2.27 

1.14 

.27 

.03 

m  C.I. 

1.72 

2.14 

1.09 

.24 

.03 

HELICOPTER:  DAUPHIN 


TABLE  B.3,2 


TEST  DATE:  4-4-83 

OPERATION:  DIRECT  CLIMB  TAKEOFF  (BEST  ANGLE  OF  CLIMB) 


MIC  SITE: 

1 

RIM  NO. 

SEL(OB) 

AL(OB)  T(IO-DB) 

K(A) 

0 

6641 

94.7 

88.1 

11 

4.3 

.4 

6B42 

94 

87.4 

10 

4.4 

.4 

6843 

92.9 

84.2 

12 

4.2 

.4 

6B44 

93.7 

84.7 

12 

4.5 

.4 

6845 

92.7 

84 

12 

4.2 

.4 

AVERAGE 

93.40 

84.90 

11.40 

4.30 

.4 

N 

5 

5 

5 

5 

5 

STD. DEV. 

0.82 

0.90 

0.89 

.12 

.02 

MX  C.I. 

0.78 

0.84 

0.85 

.12 

.02 

HELICOPTER:  DAUPHIN  TABLE  B.8,3 

TEST  DATE:  4-4-83 

.OPERATION:  DIRECT  CLIMB  TAKEOFF  (BEST  ANGLE  OF  CLIMB) 


MIC  SITE: 

4 

;RUN  NO. 

SEL(DB) 

AL(DS)  T<10-DB) 

K(A) 

S 

*  1*841 

91.9 

85 

12 

4.4 

.4 

’•  "’U842 

91.9 

85.1 

12 

4.3 

.4 

6843 

90.7 

83.8 

13 

4.2 

.4 

■6844 

90.8 

83.8 

12 

4.5 

.4 

6845 

90.4 

83 

15 

4.3 

.4 

AVERAGE 

91.10 

84.10 

12.80 

4.30 

.4 

N 

5 

5 

5 

5 

5 

STD. DEV. 

0.71 

0.89 

1.30 

.11 

.02 

m  C.I. 

0.48 

0.85 

1.24 

.11 

.02 

HELICOPTER:  DAUPHIN 


TABLE  8,7.3 


TEST  DATE:  6-4-83 

OPERATION!  DIRECT  CLIMB  TAKEOFF  <BEST  RATE  OF  CLIMB) 


MIC 

SITE: 

4 

RIN  NO. 

SEL(DB) 

AL(DB)  T(IO-DB) 

K(A) 

Q 

GA37 

93.7 

87.5 

8 

4.9 

.5 

GA38 

94.2 

88.6 

8 

6.2 

.5 

GA3? 

94.3 

88.2 

9 

6.4 

.5 

GA40 

93.4 

87.2 

9 

4.7 

.5 

AWFRAOE 

94.00 

87.90 

8.50 

4.50 

.5 

N 

4 

4 

4 

4 

4 

STD. DEV. 

0.35 

0.64 

0.58 

.3 

.03 

m  C.I. 

0.41 

0.75 

0.68 

.35 

.04 

HELICOPTER!  DAUPHIN  TABLE  B.8.1 

TEST  DATE!  4-4-03 

OPERATION!  DIRECT  CLIMB  TAKEOFF  (BEST  ANGLE  OF  CLIMB) 

,  •»- 

NIC  SITE:  5 


RUN  NO. 

SEL(DB) 

AL(DB)  T(IO-DB) 

K(A) 

0 

6841 

96.5 

91.3 

NA 

NA 

NA 

6B42 

95.7 

90.4 

NA 

M 

NA 

.  .  6B43 

94.7 

89.5 

NA 

NA 

NA 

GB44 

95.3 

88.9 

NA 

NA 

6645 

94.7 

68.4 

NA 

NA 

AVERAGE 

95.40 

89.70 

N 

5 

5 

STD. DEV. 

0.76 

1.16 

W  C.I. 

0.72 

1.11 

HELICOPTER:  OAUPHIN 


TABLE  B.7,1 


TEST  DATE:  6-6-83 

OPERATION:  DIRECT  CLIMB  TAKEOFF  (BEST  RATE  OF  CLIMB) 


MIC  SITE: 

RUN  NO. 

SEL(DB) 

AL(DB)  T(IO-DB) 

K(A) 

GA37 

98.1 

93.5 

NA 

Nft 

SA38 

97.7 

92.9 

m 

NA 

GA39 

97.9 

93.3 

m 

NA 

GA40 

96.9 

92.2 

m 

NA 

AVERA6E 

97.70 

93.00 

N 

4 

4 

STD.OB/. 

0.S3 

0.57 

m  C.l. 

0.62 

0.68 

HELICOPTER:  DAUPHIN  TABLE  B.7.2 

TEST  DATE:  6-6-83 

OPERATION:  DIRECT  CLIMB  TAKEOFF  (BEST  RATE  OF  CLIMB) 


MIC  SITE: 

1 

-  Rijn  Nn, 

S£L(D3) 

aj  /  run 

T/m  .nn\ 

I  UV  'l/B/ 

Ui  A  \ 

f\W1/ 

5 

/>  6A37 

95.9 

90.6 

7 

6.3 

.5 

GA38 

96 

90.6 

7 

6.4 

.5 

■  6A39 

96.6 

91.5 

6 

6.6 

.5 

•  6A40 

t 

96.1 

90.6 

7 

6.5 

.5 

96.20 

90.80 

6.80 

6.40 

,5 

N 

4 

4 

4 

4 

4 

STD, DEV. 

O.SI 

0.45 

0.50 

.13 

.02 

m  C.l. 

0.37 

0.53 

0.59 

.15 

.03 

5  5  5  5 


HELICOPTER:  DAUPHIN 


TABLE  8.4.2 


TEST  DATE:  4-4-83 

OPERATION:  lflOO  FT  FLY0VER<0.9*VH>/TARGET  IAS=135  KTS 

NIC  SITE:  I 


RUN  NO. 

SEL<DB) 

AL(DB)  TOO-D8) 

K(A) 

0 

021 

81.1 

72 

19 

7.1 

.4 

022 

81.3 

71.4 

20 

7.4 

.5 

023 

81.7 

73.2 

15 

7.2 

.5 

024 

81.8 

72 

19 

7,7 

.5 

02S 

82.4 

73.8 

18 

4.9 

.4 

AVERAGE 

81.70 

72.50 

18.20 

7.30 

.5 

N 

5 

5 

5 

5 

5 

STD. DEV. 

0.50 

0.99 

1.92 

.34 

.04 

98%  C.l. 

0.48 

0.94 

1.83 

.33 

.04 

HELICOPTER:  DAUPHIN  TABLE  B.4.3 

TEST  DATE:  4-4-83 


OPERATION:  1089  FT  FLY0VER(9.9*VH)/TAR6ET  IAS*135  KTS 

NIC  SITE:  4 


RUN  NO. 

SEL<06> 

At<DB)  T(SO-DB) 

K<A) 

Q 

02i 

81 

72.1 

IS 

7.1 

.4 

022 

88.7 

70.4 

22 

7.7 

.5 

023 

81.4 

73.1 

15 

7.2 

.5 

024 

81 

71 

20 

7.7 

.5 

025 

82,4 

74.5 

14 

4.9 

.4 

AVERAGE 

81.30 

72.20 

17.80 

7.30 

.5 

N 

5 

5 

5 

5 

5 

STD. DEV. 

9.48 

1.44 

3.35 

.35 

.03 

987.  C.l. 

0.45 

1.57 

3.19 

.34 

.03 

i  -..ir 


i 


HELICOPTER!  DAUPHIN 


TABLE  8,5.1 


TEST  DATE:  4-4-83 
OPERATION;  ICAO  TAKEOFF 


MIC  SITE; 

5 

RON  No, 

SEL(DB) 

AL(DB)  T< 10-08) 

K(A) 

Q 

£26 

NA 

NA 

NA 

NA 

N* 

£27 

95,3 

89.2 

NA 

NA 

E28 

95.4 

S9.9 

NA 

E29 

95.5 

89 

NA 

NA 

NA 

E30 

95.4 

89.7 

NA 

NA 

NA 

E31 

95.1 

88.5 

NA 

NA 

NA 

E32 

95.4 

88.7 

NA 

ftt 

E33 

95.7 

89.7 

NA 

NA 

m 

E34 

109.1 

97.8 

NA 

NA 

NA 

AVERAGE 

94.00 

90.30 

N 

8 

8 

sto.ob;. 

1.45 

3.07 

Am/  a  i 

J  •  • 

Vil* 

1.11 

2.65 

HELICOPTER; 

DAUPHIN 

TABLE  B.5.2 

TEST  DATE; 

4-4-83 

OPERATION: 

ICAO  TAKEOFF 

V>-' 

• 

NIC  SITE: 

1 

RIM  NO. 

SEL<P8) 

AL(DB)  T(IO-OB) 

K(A> 

0 

/ Jf*  ' 

';£24 

94.8 

88 

9 

7.1 

.5 

£27 

94.3 

84.7 

12 

7 

,5 

;'vl  - 

£28 

94,5 

88.2 

9 

4.4 

.5 

'  . 

£29 

93.3 

84.1 

12 

4.7 

.4 

/fc- 

£30 

93.5 

87.3 

10 

4.2 

.,4 

£31 

93.7 

84.8 

11 

4.4 

.4 

£32 

93.5 

84,5 

11 

4.7 

.5 

£33 

93.9 

84.4 

10 

7.3 

.5 

E34 

9?, 3 

94.7 

3 

5.4 

.4 

A- 

AVERAGE 

94,50 

88.16 

9.70 

4.40 

.5 

N 

9 

9 

9 

9 

9 

sro.ow. 

1.84 

3.36 

2.74 

.55 

.04 

5tt  C.I. 

1.15 

2.04 

1.70 

.34 

.04 

HELICOPTER:  DAUPHIN 


TABLE  B.5.3 


TEST  DATE:  4-4-83 
OPERATION:  ICAO  TAKEOFF 


MIC  SITE:  4 


RUN  NO. 

SEL(DB) 

AL(DB)  T(IO-DB) 

K(A) 

Q 

E24 

93.2 

85.4 

12 

7.2 

.5 

E27 

92.3 

84.4 

13 

4.9 

,5 

E28 

92.7 

85.5 

13 

4.5 

.4 

E29 

91.8 

84.8 

13 

4.3 

.4 

E30 

92.3 

85.5 

12 

4.3 

.4 

E3I 

91.4 

83.1 

14 

7.4 

.5 

E32 

91.5 

83,3 

13 

7.4 

.5 

E33 

92.3 

84.4 

12 

5.5 

.3 

E34 

93,2 

95.4 

4 

4.7 

.5 

AWERA3E 

92.90 

84.00 

11.80 

4.50 

.4 

N 

9 

9 

9 

9 

9 

sto.ob;. 

2.07 

3.48 

2.99 

.92 

.07 

m  c.i. 

1.28 

2.28 

1 .85 

.57 

.04 

HELICOPTER:  DAUPHIN  TABLE  B.4.1 

TEST  DATE:  4-4-83 


OPERATION:  4  DEGREE  ICAO  APPROACH 


MIC  SITE: 

5 

RW  NO. 

SEL(Dfl) 

AL(DB)  TUO-DB) 

K(A) 

8 

3- 

F35 

91.1 

84.4 

NA 

NA 

NA 

F34 

92.4 

85.9 

NA 

NA 

NA 

F44 

94.4 

88.4 

NA 

F47 

95.3 

89.8 

NA 

NA 

NA 

1  F48 

95 

88.4 

NA 

NA 

NA 

F49 

95.2 

88.1 

NA 

NA 

NA 

F5C 

95.8 

89.4 

NA 

NA 

NA 

F51 

93.9 

84 

W 

AVERAGE 

94.20 

87.40 

N 

8 

8 

STD.DEV. 

1.43 

1.88 

m.  C.I. 

1.09 

1,24 

HELICOPTER:  DAUPHIN 


TABLE  B.6.2 


TEST  DATE:  4-4-83 

OPERATION:  4  DEGREE  ICAO  APPROACH 


MIC  SITE:  l 


RON  NO. 

SEL<DB) 

AL(DB)  T<10-DB> 

K(A) 

B 

F35 

93.7 

87.2 

10 

4.5 

.4 

F34 

90.5 

82.9 

13 

4.8 

.4 

F44 

93.2 

85.7 

10 

7.5 

.4 

F47 

94.3 

87.4 

10 

4.9 

.5 

F48 

94.3 

S4.5 

12 

7.2 

.5 

F49 

94 

84.1 

13 

7.1 

.5 

F50 

94.4 

84.4 

12 

7.2 

.5 

F51 

94.6 

89.1 

9 

4 

.4 

AVERAGE 

93.70 

84.40 

11.10 

4.90 

.5 

N 

8 

8 

8 

B 

8 

STD. DEV, 

1.34 

1.74 

1.55 

.48 

.05 

m  c.i. 

0.91 

1.18 

1.04 

.32 

.05 

HELICOPTER;  DAUPHIN  TABLE  8.4.3 

TEST  DATE:  <-4-83 

OPERATION:  <  DEGREE  ICAO  APPROACH 

MIC  SITE:  4 


v&Y  !'V  ■' 

-wm. 

S£L<D8) 

AKDfl)  T<10-DB) 

K<A> 

0 

•  '  ;-A  ■>>  y  ■ 

T.  F35 

95.7 

91.2 

4 

5.8 

.5 

.**  :rv.,  .  * 

F34 

90.5 

82.4 

11 

7.4 

.4 

F44 

91.1 

83.5 

NA 

tti 

NA 

■' .»  .V 

.  F47 

92.4 

84.7 

13 

7.1 

.5 

;•  * .  \  '( •  »» .  :• 

’  F48 

93 

84.9 

13 

7.3 

.5 

?*  •••» 

-  >  rsr ■<&':? 

sf49 

92.9 

85.1 

13 

7 

.5 

F50 

92.5 

84 

13 

7.4 

.5 

'  :>  ' 

F51 

92.8 

84 

11 

4.5 

.4 

I  1 

AVERAGE 

92.40 

85.30 

11.40 

7.00 

.5 

:  **'*'*■ 

N 

8 

8 

7 

7 

7 

xT*- 

-  .4  ' 

STD.087. 

1.54 

,2.42 

2.57 

.45 

.04 

POX  C.I. 

1.03 

1.74 

1.89 

.48 

.03 

t?  :W-  : 

t 

••  f  >v. 


HELICOPTER:  DAUPHIN 


TABLE  B.3.3 


TEST  DATE:  4-4-83 

OPERATION:  500  FT  FLY(WER<0.7«W>/TAR6ET  IAS=105  KTS 

NIC  SITE:  4 


RUN  NO. 

SEL(OB) 

AL(OB)  T(IO-DB) 

K(A) 

8 

C15 

85 

74.8 

14 

7.2 

.5 

C14 

85.1 

77.3 

13 

7 

.5 

Cl  7 

NA 

NA 

13 

NA 

NA 

CIO 

85.5 

77.2 

13 

7.5 

.5 

Cl? 

85.3 

77.4 

13 

7.1 

.5 

C20 

85.1 

74.8 

13 

7.5 

.5 

AVERAGE 

85.20 

77.10 

13.20 

7.20 

.5 

N 

5 

5 

4 

5 

5 

STD. DEV. 

0.20 

0.28 

0.41 

.21 

.03 

m  c.i. 

0.19 

0.27 

0.34 

.2 

.03 

HELICOPTER:  DAUPHIN  TABLE  6.4.1 

TEST  DATE:  4-4-83 

OPERATION:  1000  FT  FLY{WER<0.?«VN)/TAR6ET  IAS-135  KTS 


NIC  SITE: 

Ji 

SUN  NO. 

SEL4D6) 

AL(DB)  TilO-OB) 

K(A) 

s  021 

82.4 

73.3 

NA 

:  :  022 

82.2 

73 

NA 

NA 

t  023 

82.7 

74.1 

NA 

NA 

t  024 

82.4 

72,? 

NA 

NA 

v  025 

82.4 

73,3 

NA 

NA 

A/E8A6E 

82.50 

73.30 

N 

5 

5 

8TD.DEV. 

0.1? 

0.47 

m  C.I. 

0.1? 

0.45 

HELICOPTER:  DAUPHIN 


TABLE  8.3.1 


TEST  DATE:  4-4-83 

OPERATION:  500  FT  FLYOVER*  0.7*VH)/TARGET  IAS=105  KTS 


NIC  SITE: 

5 

RON  NO. 

SEL(DB) 

AL<DB>  T<10-06) 

K(A) 

0 

Cl  5 

84.9 

77.3 

N4 

NA 

NA 

Cl  4 

85.4 

77.7 

NA 

ftt 

M 

C17 

85.2 

77.1 

NA 

rw 

m 

CIA 

85.2 

77.2 

M 

rw 

NA 

Cl  9 

85.4 

77.4 

NA 

NA 

M 

C20 

85.5 

77.2 

NA 

NA 

NA 

AVERAGE 

85.30 

77.40 

N 

4 

4 

STD. DEV. 

0.22 

0.24 

907.  C.I. 

0.18 

0.20 

HELICOPTER:  DAUPHIN 

TABLE  8.3.2 

TEST  DATE:  4-4-83 

OPERATION:  500  FT  FLY(NSR<0.7«VH)/TARSET  IASM05  KTS 


MIC  SITE: 

1 

RIM  NO. 

SEL(DS) 

AMDS) 

T(!3-DS) 

£//A\ 

n\n/ 

a 

u 

C15 

85.2 

74.9 

13 

7.5 

.5 

...  C14 

85.7 

77.8 

12 

7.3 

.5 

"  C17 

85.5 

77.5 

12 

7.4 

.5 

CIS 

85.3 

77.1 

13 

7.4 

.5 

C19 

85.7 

77.7 

12 

7.4 

.5 

C20 

85.4 

77.4 

12 

7.4 

.5 

AVERAGE 

85.50 

77.40 

12.30 

7.40 

.5 

N 

4 

4 

4 

4 

4 

STD. DEV. 

0.21 

0.34 

0.52 

.05 

.01 

m  C.I. 

0.17 

0.29 

0.42 

.04 

.01 

HELICOPTER i  DAUPHIN 


TABLE  B.2.2 


TEST  DATE:  <-6-83 

OPERATION:  500  FT  FLYOVERIO  ,B*VHVTARGET  IAS=120  KTS 


NIC  SITE: 

1 

RUN  NO. 

SEL(DB) 

AL<DB)  T(lO-DB) 

K<A) 

Q 

Dll 

85.9 

78.1 

11 

7.5 

.5 

B12 

86 

11 

B13 

85.6 

78.3 

11 

7 

.5 

BH 

88.8 

78.6 

10 

10.2 

i 

AVERAGE 

86.60 

78.30 

10.80 

8.20 

.7 

N 

4 

3 

4 

3 

3 

STD. DEV. 

1.49 

0.25 

0.50 

1.72 

.31 

m  c.i. 

1.76 

0.42 

0.59 

2.9 

.52 

HELICOPTER: 

DAUPHIN 

TABLE  6.2.3 

TEJT  DATE: 

6-6-83 

OPERATION: 

500  FT  FLY0VER(0.8*VH)/TARGET  IAS=120  KTS 

MIC  SITE: 

4 

NO. 

SELIDB) 

AL(DB)  TU0-DB) 

K<A) 

Q 

811 

84.9 

77.8 

11 

6.8 

.5 

812 

85.2 

77.8 

11 

7.1 

.5 

813 

85 

77.5 

12 

6.9 

.5 

814 

85.3 

77.8 

12 

6.9 

.5 

AVERAGE 

85.10 

77.70 

11.50 

7.00 

.5 

N 

4 

4 

4 

4 

4 

STD.DW. 

0.18 

0.15 

0.58 

.12 

.02 

90X  C.I. 

0.21 

0.16 

0.68 

.14 

.02 

cn  tn  ch  cn 


HELICOPTER:  DAUPHIN  TABLE  B. I. 3 

TEST  DATE:  6-6-83 

OPERATION:  500  FT  FLYOVER* 0.9*VH)/TARGET  IA&M35  KTS 


ft 

1 

11C  SITE: 

4 

RUN  NO. 

SEL(OB) 

AL(DB)  TClfl-DB) 

K*A) 

Q 

A1 

87.5 

80.1 

II 

7.1 

.5 

A2 

88 

80.7 

10 

7.3 

.5 

A3 

86.4 

79.8 

10 

6.6 

.5 

A4 

89 

82.6 

9 

6.7 

.5 

A5 

85.9 

78.5 

13 

6.6 

.4 

A6 

85.7 

78.7 

11 

6.7 

.5 

A7 

85.9 

78.3 

13 

6.8 

.4 

A8 

85.7 

78.8 

10 

6.9 

,5 

A? 

85.5 

78. 3 

12 

6.7 

.4 

AID 

8S.2 

78.5 

11 

6.4 

.4 

AVERAGE 

86.50 

79.40 

11.00 

6.80 

C 
•  vl 

N 

10 

10 

10 

10 

10 

STD. DEV. 

1.26 

1.39 

1.33 

.25 

.04 

m  c.i. 

0.73 

0.81 

0.77 

.15 

.02 

HELICOPTER:  DAUPHIN 

TABLE  B.2.1 

JEST  DATE:  4-6-83 

OPERATION:  500  FT  FLYOVER*  0.8*VH)/7ARGET  JAS=12Q  KTS 

NIC  SITE: 

r 

RUN  NO.  SEL*DB) 

AUOB)  T(10-DB)  K*A) 

G 

Bll  85.6 

78.9  to  NA 

to 

812  85.4 

78.2  NA  to 

to 

B13  84.9 

77.8  NA  Itt 

to 

B14  8  6 

79.2  to  to 

to 

AVERAGE  85.50 

78.50 

N  4 

4 

STD. DEV,  0.44 

0.44 

907.  C.I.  0.54 

0.75 

HELICOPTER;  DAUPHIN 


TABLE  6.1.1 


TEST  DATE:  6-6-83 

OPERATION;  500  FT  FLY0VER(0.9*VH)/TARGET  IASM35  KTS 

NIC  SITE:  5 


RUN  NO. 

SEL(DB) 

AL(D8)  T< 10-DB) 

K<A) 

Q 

A1 

87 

78.3 

NA 

NA 

NA 

A2 

88 

79.1 

NA 

W 

M 

A3 

w 

NA 

NA 

NA 

NA 

M 

90 

80.7 

NA 

W 

A5 

85.7 

76.8 

NA 

NA 

NA 

A6 

86.6 

76.6 

NA 

NA 

NA 

A7 

86.4 

75.1 

NA 

NA 

A8 

85.9 

76.4 

NA 

fM 

NA 

A9 

86.5 

75.2 

NA 

NA 

NA 

A10 

85.5 

76 

NA 

W 

W 

AVERAGE 

86.80 

77.10 

N 

9 

9 

STO.-DEV. 

1.41 

1.87 

m  C.I. 

0.87 

1.16 

HELICOPTER:  DAUPHIN  TABLE  B.i.2 

TEST  DATE;  6-6-83 

OPERATION;  500  FT  FLYOVER! 0 .9*VH)/TARGET  IAS=135  KTS 

NIC  SITE:  i 


-RUN  NO. 

SEL(DB) 

AL(DB)  T( 10-DB) 

K<A) 

0 

„A1 

88.1 

81.1 

9 

7.3 

.6 

'  A2 

08.5 

81.2 

ID 

7.3 

.5 

A3 

87.3 

80.5 

9 

7,1 

.5 

A4 

90.1 

82.9 

NA 

NA 

NA 

AO 

86.5 

79.1 

12 

6.9 

.5 

A6 

86.3 

79 

10 

7.3 

.5 

A7 

86.5 

78.9 

13 

6.8 

.4 

A8 

86.4 

79.3 

10 

7.1 

.5 

A9 

86.2 

78.7 

13 

6.7 

.4 

A1C 

85.8 

78.5 

10 

7.3 

.5 

AVERA6E 

87.20 

79.90 

10.70 

7.10 

.5 

N 

10 

10 

9 

9 

9 

STD. DEV. 

1.35 

1.44 

1.58 

.24 

.05 

90X  C.l. 

0.78 

0.84 

0.98 

.15 

.03 

APPENDIX  B 


Direct  Read  Acoustical  Data  and  Duration 
Factors  for  Flight  Operations 

In  addition  to  the  magnetic  recording  systems,  four  direct-read,  Type-1 
noise  measurement  systems  were  deployed  at  selected  sites  during  flight 
operations.  The  data  acquisition  is  described  in  Section  5.6,2. 

These  direct  read  systems  collected  single  event  data  consisting  of 
maximum  A-weighted  sound  level  (AL),  Sound  Exposure  Level  (SEL), 
integration  time  (T),  and  equivalent  sound  level  O'SQ).  The  SEL  and  dBA, 
as  well  as  the  integration  time  were  put  into  a  computer  data  file  and 
analyzed  to  determine  two  figures  of  merit  related  to  the  event  duration 
Influence  on  the  SEL  energy  dose  metric.  The  data  reduction  is  further 
described  in  Section  6.2.2;  the  analysis  of  these  data  is  discussed  in 
Section  9.4. 

This  appendix  presents  direct  read  data  and  contains  the  results  of  the 
'helicopter  noire  duration  effect  analysis  for  flight  operations.  The 
direct  read  acoustical  data  for  static  operations  is  presented  in 
'Appendix  C. 

Each  table  within  this  appendix  provides  the  following  information: 
jRnn  No.  The  test  run  number 

SEL(dB)  Sound  Exposure  Level,  eApreused  in  decibels 

AL(dB)  A-Weighted  Sound  Level,  expressed  in  decibels 

T(lO-dB)  Integration  time 

(  A 

K(A)  Propagation  constant  describing  the  change  lrk  dBA  with 

distance 

$  Time  hiistory  "shape  factor" 

f 

Average  The  average  of  Che  column 

N  Scnr-le  size 

HStd  Dev  Standard  Deviation 

fQZ  C.I.  Ninety  percent  confidence  Interval 

r 

■W  Site  The  centerline  oircophone  site  at  which  the  measurements 
were  taken 


Z.i 
*  ? 


w 


TABLE  MO.  A. 1-5.3 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 


DOT/TSC 

10/14/83 


AS  MEASURED  * 


SITE?  5  CENTERLINE  -  108  H.  EAST  JUNE  0,1983  I 


EV 

SEL 

(Li 

SEL-Al# 

K(A) 

fi 

EPNL 

TAKEOFF 

-  TARGET  IAS  75KTS. 

<T/0  FROM  HOVER) 

mi 

97.7 

93.3 

4.4 

5.9 

0.5 

103.1 

8A38 

97.4 

92.fc 

4.3 

5.9 

0.5 

102.9 

SA39 

97.6 

93.4 

4.2 

5.6 

0.5 

103.1 

6M0 

96.7 

92.3 

4.4 

5.7 

0.5 

102.0 

Avj. 

97.4 

92.9 

4.4 

5.8 

0.5 

102.8 

StA  Dv 

0.4 

0.5 

0.2 

0.2 

0.0 

0.5 

901  Cl 

0.5 

0.6 

0.3 

0.2 

0.0 

0.6 

PNlfe 

PNLTk 

KIP) 

OASPLs  DUR(A)  DUR(P) 

TC 

106.4 

108.9 

5.7 

95.4 

5.5 

5.5 

2.5 

105.9 

108.4 

5.8 

94.9 

6.5 

6.0 

2.9 

106.4 

109.1 

5.7 

96.3 

5.5 

5.0 

2.7 

105.5 

107.6 

5.6 

94.8 

6.0 

6.0 

2.2 

106.1 

liti.S 

5.7 

95.4 

5.9 

5.6 

2.6 

0.5 

0.7 

0.1 

0.7 

0.5 

0.5 

0.3 

0.5 

0.8 

0.1 

0.8 

0.6 

0.6 

0.4 

• ,;  jJAKEOFF  —  TARGET  IAS  75ACTS.  1.70  FROM  GROUND) 


•  T«41 

94.2 

91.4 

4.9 

5.8 

0.4 

101.5 

103.4 

106.5 

6.2 

92.6 

7.0 

6.5 

-  -:'iBB42 

95.3 

90.3 

5.0 

6.1 

0,5 

- 

102.9 

105.8 

• 

91.7 

6.5 

.  •  1;\1BB41 

94.5 

89.6 

4.9 

5.8 

0.4 

99.7 

102.2 

104.9 

5.9 

91.5 

7.0 

6.5 

if '  * ’’ 

95.0 

89.2 

5.9 

6.2 

0.4 

100.3 

101.2 

104.7 

6.1 

90.2 

9.0 

8.5 

..  ^ 

94.4 

88.8 

5.6 

6.2 

0.5 

99.6 

100.9 

103.9 

6.5 

90.2 

8.0 

7.5 

95.1 

89.9 

5.2 

6.0 

0.4 

100.3 

102.1 

105.2 

6.2 

91.2 

7.5 

7.2 

S'i  ‘;pu  Dv 

0.7 

1.0 

0.5 

0.2 

0.0 

0.9 

1.1 

1.0 

0.3 

1.0 

1.0 

1*0 

C1 

0.7 

1.0 

0.4 

0.2 

0.0 

1.0 

1.0 

1.0 

G.3 

1.0 

1.0 

1.1 

3.1 

2.9 

2.7 

3.5 

3.0 

3.0 

0.3 

0.3 


$1  DEGREE  APPROACH  -  TAREST  IAS  75KTS. 


•v-u: 


'.-i  t 


..,4 


it.- 


?W2 

94.5 

88.4 

6.0 

6.3 

0.4 

98.6 

101.7 

102.7 

6.4 

98.8 

9.0 

8,5 

0.9 

?3tt53 

96.0 

90.4 

5,5 

6.5 

0.5 

99.4 

102.9 

103.6 

6.3 

95.4 

7.0 

8.0 

0.6 

95.6 

90.1 

5.5 

6.0 

0.4 

99.6 

103.2 

104.3 

5.7 

•?v.9 

8-0 

8.0 

1.1 

T-'.tmat 

95.6 

90.6 

5.0 

5.9 

0,5 

98.7 

102.5 

103.1 

6,3 

99.3 

7,0 

8.0 

0.6 

$£ 

95.1 

89.4 

5.7 

6.3 

0.5 

99.2 

$03.1 

104.1 

5,9 

100.0 

8.0 

7.5 

0,9 

1'Uv* . 

95.3 

89.8 

5.5 

f.2 

0.5 

99,1 

102.7 

103.6 

6.2 

99.3 

7.8 

8.0 

0.9 

,  %i  Dv 

0.6 

0.9 

0.4 

0.2 

0.0 

0.4 

0.6 

0.7 

0.3 

0.7 

0.8 

0.4 

0.2 

jm  ci 

0.5 

0.8 

0.4 

0.2 

0.0 

0.4 

0.6 

0.7 

0.2 

0.7 

0.8 

0.3 

0.2 

.  -  NOISE  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCOtfSCTED 

■'  .-V  '  fljp  Tfif|XATU^,»«MlD5TT,W<  AIRCRAFT  DEVIATION  FRGh  REF  FLIGHT  TWO 


I 


TA&E  «0.  A.  1-5.2 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  • 


DOT/TSC 


10/14/83 


SITE!  5  CENTERLINE  -  IBS  M.  EAST  JUNE  6,1983 

EV  SEL  ALk  SEL-AL*  K(A)  9  EPNL  PNL»  PNLTft  K(P)  OASPL*  DUR(A)  DUR(P)  TO 


500  FT.  FLYOVER  -  TARGET  IAS  135  NTS. 


A3 

86.5 

79.4 

6.9 

6.2 

0.4 

92.1 

93,0 

«4.6 

6.3 

92.2 

13.0 

15.0 

2.0 

M 

89.0 

82.3 

6,7 

7.0 

0.5 

94.2 

95. B 

96.9 

7.7 

88.6 

9.0 

9.0 

1.5 

AS 

85.9 

78.3 

7.6 

6.2 

0.3 

91.6 

92.0 

93.2 

6.9 

90.9 

17.0 

17.0 

1.6 

A6 

85.6 

78.6 

7.0 

6.8 

0.5 

91.1 

92.4 

93.7 

6.9 

89,4 

10.5 

11.5 

1.5 

A7 

66,1 

78.4 

7.7 

6.2 

0,3 

91. 8 

91.8 

93.2 

6.9 

91.3 

18.0 

17.5 

2.1 

Afl 

84.8 

77.9 

6.9 

6.7 

0.4 

90.2 

91.6 

92.5 

7.0 

89.4 

11.0 

12.5 

1.1 

49 

85.6 

78.0 

7.6 

6.3 

0.4 

91.2 

91.1 

92.4 

7.0 

90.8 

16.0 

18.0 

1.5 

A10 

84.6 

77.4 

7.0 

6.8 

0.5 

90.1 

91.0 

92.1 

7.2 

87.5 

11.0 

13.0 

1.7 

Avt. 

86.0 

78.8 

7.2 

6.5 

0.4 

91.5 

92.3 

93.6 

7.0 

90.0 

13.2 

14.2 

1.6 

JBta  Ov 

1.4 

1.5 

0.4 

0.3 

0.1 

1.3 

1.5 

1.6 

0.4 

1.6 

3.4 

3.2 

0.3 

ton  Cl 

* 

0.9 

1„0 

0.3 

0.2 

o.o 

0.9 

1.0 

1.0 

0.3 

1.0 

2.3 

2.2 

0.2 

•500  FT.  FLYOVER  -  TARGET  IAS  120  KTB. 


-»  Ill 

84.8 

77.5 

7.3 

7.0 

0.5 

89.3 

91.2 

92.5 

6.5 

87.7 

11.0 

11.5 

1.5 

812 

84.4 

77.0 

7.4 

6.9 

0.5 

89.0 

90.3 

91.6 

7.1 

87.0 

11.5 

11.0 

1.2 

813 

84.2 

76.8 

7.4 

6.9 

0.5 

88.7 

89.9 

90.9 

7.1 

86.6 

12.0 

12.5 

1.2 

•14 

,1 

84.9 

78.1 

6.8 

6.5 

0.4 

89.9 

91.5 

92.9 

7.0 

87.1 

11.0 

10.0 

1.4 

.m. 

84.6 

77.4 

7.2 

6.8 

0.5 

89.2 

90.7 

92. 0 

6.9 

87.1 

11.4 

11.2 

1.3 

'’Btl  Dv 

0.3 

0.6 

0.3 

0.2 

0.0 

0.5 

0,7 

0.9 

0.3 

0.5 

0.5 

1.0 

0.2 

901  Cl 

0.4 

0.7 

0.3 

0.2 

5.0 

0.6 

0.9 

1.0 

0.3 

0.5 

0.6 

1.2 

0.2 

500  FT.  FLYOVER  ~  TARGET  IAS  105  NTS. 


■pC!5 

84.4 

76.7 

7.7 

6.9 

0.5 

89.0 

89.5 

91.8 

6.8 

85,0 

13.0 

11.5 

2.2 

,  •  let* 

84.5 

77.0 

7.5 

6.9 

0.5 

88.7 

90.0 

90.9 

7.1 

86.6 

12.5 

12.5 

0.9 

if17 

84.4 

76.7 

7,8 

7.0 

0.5 

89.0 

89,5 

91.1 

7.2 

86.4 

13.0 

12.5 

1.6 

••pCiB 

<4.4 

76.7 

7.7 

6.9 

0.5 

88.6 

89.7 

93.7 

7.2 

87.0 

13.0 

12.5 

1.2 

taCl* 

>84  6 

77.1 

7.4 

6.7 

0.4 

38. 9 

90.1 

91.0 

7,2 

86.4 

13.0 

12.0 

1.6 

84.3 

76.4 

7.9 

7.1 

0.5 

88iti 

89.5 

93.7 

7.o 

85.2 

13-0 

12.5 

1.3 

84.4 

76.8 

7.7 

6.9 

0.5 

38,8 

89.7 

91.0 

7.1 

86.3 

12.9 

12.2 

1.5 

•:JM  Dv 

0.1 

6,3 

ft.3 

A  \ 

A  A 

Vl>* 

A  1 
v  •  <- 

0.3 

*  A 

V.^ 

0.2 

0.7 

0.2 

0.4 

0.5 

iJ«n  Cl 

0.1 

0.2 

0,1 

.  <M 

0.0 

0.1 

0.2 

0,3 

0.2 

0.6 

0.2 

0.3 

0.4 

&&W0  FT.  FLYOVER  -  TARGET  IAS  135  RTS. 

•  V.  s 


i:%21 

80.5 

71.4 

9.1 

7.0 

0.4 

85.3 

84.1 

86.1 

6.9 

34.1 

19.5 

21.5 

2.2 

-§22 

30.1 

71.3 

8.8 

7.0 

0.4 

84.7 

83.9 

35.1 

7.1 

83.4 

18.0 

23.0 

1.2 

m 

80.8 

72.6 

8.1 

6.9 

0.4 

85.7 

85.1 

86.8 

6.9 

84.9 

15.0 

19.0 

1.8 

80.4 

70.8 

9.6 

7.4 

0.5 

85.1 

83.8 

84.9 

7.4 

82.5 

19.5 

24.0 

1.4 

81.0 

72,6 

8.4 

7.2 

0.5 

85.9 

85.3 

87.0 

7.2 

83.8 

15.0 

17.0 

1.7 

83.6 

71.8 

8.8 

7.1 

0.4 

85,4 

84.5 

86.0 

7,1 

83.6 

17.4 

20.9 

1.7 

-8M  Dv 

0,3 

0.8 

0.6 

0.2 

0.0 

0.5 

0.7 

1.0 

0.2 

0.6 

2,3 

2.9 

0.4 

m  ci 

0.3 

0.8 

0.5 

0.2 

0.0 

0.4 

0.7 

0.9 

0.2 

0.6 

2.2 

2.7 

0.4 

f  -  JWI6C  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 

FOR  TDjPERATUfiEjWttlDITYjOR  AIRCRAFT  DEVIATION  FROM  REF  FLIGHT  TRACK 


TABLE  HO.  A.  1-5.1 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIH) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  « 


DOT/TSC 

10/14/83 


SITE*  5  CENTERLINE  -  188  M.  EAST  JUNE  6,1981 


€V 

SC. 

AL* 

SEL-AL* 

KiA) 

0 

EMIL 

PNL* 

PNLTt 

KIP) 

0A5PU  DUR(A)  DURIP) 

TC 

A  DEGREE  APPROACH  - 

-  TARGET  IAS  75  NTS. 

(ICAO) 

F35 

90.6 

84.7 

5.9 

6.5 

0.5 

95.4 

98.6 

99.4 

6.7 

93.2 

8.0 

8.0 

0.7 

F36 

92.1 

86.1 

6.2 

6.2 

0.4 

96.4 

99.6 

100.6 

6.1 

96.3 

10.0 

9.0 

1.0 

F46 

94.5 

88.2 

6.3 

6.1 

0.4 

98.5 

101.7 

102.4 

6.0 

97.7 

10.5 

10.0 

0.8 

•’-?47 

95.1 

89.3 

S.S 

6.1 

0.4 

98.4 

100.6 

102.2 

6.5 

96.2 

9.0 

9.0 

1.6 

F48 

94.6 

88.2 

6.4 

6.7 

0.5 

98.9 

101.8 

102.9 

6.1 

98.4 

9.0 

9.5 

1.1 

••  .SFA 9 

95.0 

88.0 

7.0 

7.0 

0.5 

99.1 

101.9 

102.8 

6.6 

98.2 

10.0 

9.0 

1.1 

|30 

95.7 

89.3 

6.4 

6.4 

0.4 

99.1 

102.0 

103.0 

6.3 

98.6 

10.0 

9.0 

1.0 

m 

94.0 

86.2 

7.8 

7.1 

0.5 

98.3 

100.0 

101.2 

6.6 

96.2 

12.5 

12.0 

1.2 

V. 

.‘Aw#* 

9H  WV 

94.0 

87.5 

6.5 

6.5 

0.5 

98.0 

100.8 

101.8 

6.4 

96.8 

9.9 

9.4 

1.1 

■a  m 
1./ 

1.7 

0.6 

0.4 

0.0 

1.4 

i.a 

i.a 

0.3 

i.i 

1,4 

1.2 

9,4 

m  ci 

1.1 

1,1 

0.4 

0.3 

0.0 

0.9 

0.8 

0.9 

0.2 

1.2 

0.9 

0.8 

0.2 

TAKEOFF  -  TAR8ET  IAS  75  NTS 

t 

.  (ICAO) 

'  \W«6 

95.3 

89.3 

5.9 

6.2 

0.4 

100.4 

101.1 

104.8 

6.0 

89.9 

9.0 

8.5 

3.7 

94.4 

83.4 

6.0 

6.2 

0.4 

100.0 

100.9 

104.2 

6.0 

89.2 

9.5 

9,0 

3.3 

.&*» 

*4.3 

88.6 

5.9 

6.0 

0.4 

99.8 

101.2 

104.5 

6,1 

89.5 

9.5 

7.5 

3.4 

94.1 

87.9 

6.2 

6.3 

0.4 

99.6 

99.8 

103.3 

6.3 

88.8 

9.5 

10.0 

3.5 

94.9 

89.1 

3.3 

5.9 

0.4 

100.6 

101.4 

104.9 

5.9 

89.8 

9.5 

9.0 

3.5 

■ikipn 

->'£n 

94.1 

88.0 

6.2 

6.1 
am  n 

0.4 

ATI 

99.9 

100.2 

103.8 

6.2 

88.7 

10.5 

9.5 

3.6 

94.9 

89.1 

3.9 

nil  i! 

6.0 

Win 

0.4 

100.4 

101.7 

104.9 

6J 

90.1 

9.0 

8.5 

3.2 

■film 

■  - 

■  * 

v’&tNQ. 

94.6 

88.6 

6.0 

6,i 

0.4 

100.1 

100.9 

104.3 

6.1 

89.4 

9.5 

8.9 

3.3 

in 

0.4 

0.6 

0.2 

0.1 

0.0 

0.4 

0.7 

0.6 

0.1 

0.5 

0.5 

0.8 

0.2 

.C  Wu«,  . — L  ■ 

■  *6*  C! 

,  0.3 

0.4 

0.1 

0.1 

0.0 

0.3 

0.3 

0.4 

0.1 

0.4 

0.4 

0.6 

0.1 

NOISE  INDEXES  CALCULATED  USIKO  MEASURED  DATA  UWCORRECTEI) 

FOR  TEMPERATURE, HUMIDITY, OR  AIRCRAFT  DEVIATION  FROM  REF  FLIGHT  TStftO; 


TftSLE  HO.  A.l-4.3 


AEROSPATIALE  SA-365N  HELICOPTER  < DAUPHIN) 
SUHMARY  NOISE  LEVEL  DATA 
AS  MEASURED  • 


DOT/TSC 

10/14/83 


SITEt  4 

CENTERLINE  - 

150  H. 

8EST 

JWE 

6,1983 

,cv 

SEL 

AL# 

SEL-AL* 

K(A) 

Q 

EPNL 

PNLa 

PHLTi 

KIP) 

OASPLi  DUR(A)  DUR(P) 

TC 

TAKEOFF  -  TARGET  IAS  75  KTS 

.  (T/0  FROM  HOVER) 

6A37 

92.9 

87.1 

5.8 

6.2 

0.4 

97.9 

100.0 

102.5 

6.0 

39.0 

8.5 

8.0 

2.5 

6A38 

93,3 

88.0 

5.3 

5.9 

0.4 

98.3 

100.5 

103.4 

5.8 

89.1 

8.0 

7.0 

2,9 

JBA39 

92.5 

86.4 

6.1 

6.4 

0.4 

97.7 

99.8 

101.9 

6.1 

89.1 

9.0 

9.0 

2.0 

CAW 

91.9 

85.5 

6.4 

6.5 

0.5 

97.1 

98.6 

101.1 

6.2 

87.2 

9.5 

9.5 

2.5 

Avj. 

92.6 

86.8 

5,9 

6.2 

0.4 

97.8 

99.7 

102.2 

6.0 

88.6 

8.7 

8.4 

2.5 

fltd  Dv 

0.6 

1.9 

0.4 

0.3 

0.0 

0.5 

0.8 

1.0 

0.2 

1.0 

0.6 

1.1 

0.4 

j  sot  Cl 

0.7 

1.2 

0.5 

0.3 

0.0 

0.6 

1.0 

1.2 

0.2 

1.1 

0.8 

1.3 

0.5 

YAXEQfF  -  TARGET  IAS  73  KTS,  (T/0  FROM  WOUND) 


'  ,'WKt 

91.1 

83.7 

7.4 

6.7 

0.4 

95.8 

95.6 

98.8 

6.7 

84.6 

13.0 

11.0 

3.5 

:  .jmu 

91.5 

84.3 

7.2 

6.6 

0.4 

96.2 

96.1 

99.4 

6.4 

85.1 

12.5 

11.5 

3.4 

90.4 

83.1 

7.3 

6.5 

0.4 

95.2 

94.9 

98.4 

6.6 

84.4 

13.0 

10.5 

3.5 

«:  ®44 

90.3 

82.3 

8.0 

6.9 

0.4 

94.7 

94.2 

97.2 

7.1 

83.3 

14.5 

11.0 

3.0 

8845 

-l-  *  " 

7  7  .*  **' 

90.1 

82.4 

7.8 

4.5 

0.4 

94.5 

93.6 

97.0 

6.9 

83.3 

15.5 

12.5 

3.5 

$&*• 

90.7 

83.1 

7.5 

6.6 

0.4 

95.3 

94.9 

98.2 

6.7 

84,1 

13.7 

11.3 

3.4 

"  UPM  tv 
fyWt  Cl 

0.6 

0.9 

0.4 

0.2 

0.0 

0.7 

1.0 

1.0 

0.3 

0.8 

1.3 

0.8 

0.2 

0.6 

0.8 

0.3 

0.2 

0.0 

0.7 

1.0 

1,0 

0.3 

0.7 

1.2 

0.7 

0.2 

T  ■' 


DEWEE  APPROACH 


■  px 

m 

V'HSI 


TARGET  IAS  73  KTS. 


-'tt  « 


■JM8t  mm  CALCULATED  UCINS  MEASURED  DATA  UMCORRECTED 
R»  Tflffjp^KUmOITY.OR  AIRCRAFT  DEVIATION  FROM  REF  FLIGHT  TRACK 


93.1 

84.8 

8.3 

7.5 

0.5 

96.5 

98.1 

99.1 

4.9 

95.0 

12.5 

12.0 

1.0 

89.0 

79.6 

9.4 

7.7 

0.5 

92.4 

92.1 

93.0 

7.8 

93.2 

16.5 

16.0 

0.9 

*9.3 

80.3 

9.0 

7.6 

0.5 

92.6 

93.1 

94.1 

7.3 

92.8 

15.5 

15.0 

0.9 

91.3 

*3.3 

8.0 

6.9 

0.4 

95.2 

97.0 

98.2 

6.6 

93.7 

14.5 

12.0 

1.1 

90.0 

80.9 

9.2 

7.3 

0.5 

93.9 

94.6 

95.7 

7.1 

91.9 

18.0 

14.0 

1.1 

90.5 

81.8 

8.8 

7.4 

0.5 

94.1 

95.0 

96.0 

7.1 

93.3 

15.4 

13.8 

1.0 

1.7 

2.2 

9,6 

0.3 

0.0 

1.8 

2.5 

2.6 

0.5 

1,1 

2.1 

1.8 

0.1 

1.4 

2.1 

0.6 

0.3 

0.0 

1.7 

2.4 

2.5 

0.4 

1,1 

2.0 

1.7 

0.1 

ME  NO.  A.l-4.2 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  « 


DOT/TSC 


10/14/83 


SITES  4  CENTERLINE  -  150  M.  NEST  JUNE  6,1983 

EV  SEL  ALft  SEL-ALa  K(A)  0  EPNL  PNL»  PNLTa  KIP)  OASPLa  DUR(ft)  DUR(P)  TC 


500  FT.  FLYOVER  --  T ASSET  IAS  135  KTS. 


A3 

85.2 

78.5 

6.7 

6.5 

0.4 

90.2 

A4 

87.7 

80,9 

6.8 

6.9 

0.5 

92.9 

A5 

84.9 

77.5 

7.4 

6.6 

0.4 

90.1 

A6 

84.5 

77.4 

7.2 

7.0 

0.5 

89.6 

A7 

84.6 

77.1 

7.5 

6.6 

0.4 

90.0 

A0 

84.4 

76.9 

7.5 

7.1 

0.5 

89.6 

M 

84.3 

77.1 

7.2 

6.7 

0.4 

89.4 

A10 

84.0 

76.7 

7.3 

7.0 

0,5 

89.3 

Avg. 

84.9 

77.8 

7.2 

6.8 

0.5 

90.1 

St3  Dv 

1.2 

1.4 

0.3 

0.2 

0.0 

1.2 

m  Ci 

0.8 

0.9 

0.2 

0.1 

0.0 

0.8 

91.9 

93.5 

6.3 

90.7 

10.5 

11.5 

1.7 

94.5 

96.2 

7.0 

89.0 

9.5 

9.0 

2.1 

90.9 

92.7 

6.6 

90.5 

13.0 

13.5 

2.0 

91.1 

92.3 

7.0 

88.4 

10.5 

11.0 

1.6 

90.5 

91.7 

7.0 

89.7 

13.5 

15.0 

1.4 

90.6 

92.2 

6.9 

83.4 

11.5 

12.0 

1.8 

90.4 

91.7 

6.9 

89.5 

12.0 

13.5 

1.7 

90.2 

91.4 

7.3 

87.7 

11.0 

12.0 

1,3 

91.3 

92.7 

6.9 

89.2 

11.4 

12.2 

1.7 

1.4 

1.6 

0.3 

1.1 

1.3 

1.8 

0.3 

0.9 

1.0 

0.2 

0.7 

0.9 

1.2 

0.2 

'"•.300  FT.  FLYOVER  -  TARGET  IAS  120  KTS. 


"411 

83.5 

76.4 

7.1 

6.8 

0.5 

87.6 

89.7 

90,7 

6.6 

86.2 

11.0 

11.0 

1.0 

*12 

83.7 

76.4 

7.3 

7,0 

0.5 

88.4 

89.8 

91,1 

7.1 

86.3 

11.0 

11.0 

1.1 

*13 

83.5 

76.4 

7.1 

6.8 

0.5 

87.6 

89.4 

90.7 

6.7 

86.0 

11.0 

10.5 

1.4 

;  *14 

83.7 

76.7 

7.1 

6.9 

0.5 

88.5 

90.0 

91.2 

7.1 

85.5 

10.5 

10.5 

1.6 

83,6 

76,5 

7,1 

6.9 

0.5 

83.0 

89.7 

90.9 

6.9 

86.0 

10.9 

10.7 

1.3 

-m3  ov 

0.1 

0.1 

0.1 

0.1 

0.0 

0.5 

0.3 

0.3 

0.3 

0.3 

0.2 

0.3 

0.2 

'Mi  ci 

*  :  7 

0.2 

0.2 

0.1 

0.1 

0.0 

0.6 

0.3 

0.3 

0.3 

0.4 

0.3 

0.3 

0.3 

$■*500  FT.  FLYOVER  -  TARGET  IAS  105  KTS. 


£15 

83.6 

75.5 

8.0 

7.0 

0.5 

r.9 

88.7 

90.3 

7.0 

84.1 

14.0 

12.0 

1,6 

£16 

83.7 

75.9 

7.8 

7.1 

0.5 

87.8 

88.B 

89.7 

7.4 

86.0 

12.5 

12.5 

0.9 

417 

83.4 

75.7 

7.7 

6.9 

0.5 

87.7 

88.7 

89.9 

7.2 

85.1 

13.0 

12.0 

1.2 

X18 

13.6 

75.4 

8.2 

7.1 

0.5 

87.5 

88.0 

89.4 

7.3 

86.1 

14.0 

12.5 

1.5 

«£19 

83.7 

76.3 

7.4 

6.9 

0.5 

88.0 

89.2 

90.4 

7.0 

86.0 

12.0 

12.0 

1.1 

,P 

83.7 

76.1 

7.7 

7.0 

0.5 

87.9 

89.0 

90.4 

6.8 

86.4 

12.5 

12.5 

1.4 

Aft*. 

83.6 

75.8 

7.8 

7.0 

0.5 

87.8 

88.7 

90.0 

7,1 

85.6 

13.0 

12.2 

1.3 

,St3  Dv 

O.l 

0.3 

0.3 

0.1 

0.0 

a. a 

A  A 

A  0 

A  0 

A  0 

V  »w 

A  1 

VIM 

A  1 

V»fc 

90Z  Cl 

6.1 

0.3 

6.2 

0.1 

6.6 

6.T 

6.3 

6.3 

0.2 

6.7 

0.7 

0.2 

0.2 

$4000  FT.  FLYOVER  -  TARGET  IAS  135  KTS. 


^D21 

80.1 

71.1 

9.0 

7.2 

0.4 

84.6 

83.S 

85,5 

7.3 

82.9 

18.0 

18.0 

2.3 

422 

79.6 

69.9 

9.8 

7.5 

0.5 

83.9 

82.8 

83.9 

7,4 

83.2 

20.0 

22.0 

1.5 

•if 23 

79.8 

72.0 

7.8 

6.6 

0.4 

84.3 

84.1 

86.3 

6.6 

82.7 

15.0 

16.5 

2.2 

£§24 

mm 

-/.a ' 

80.0 

69.8 

10.2 

7.8 

0.5 

84.6 

83.1 

85.1 

7.3 

82.7 

20.5 

20.0 

2.3 

80.3 

72.5 

7,8 

6.7 

0.4 

84.8 

84.1 

86.4 

7.1 

82.7 

14.5 

15.5 

2.7 

80.0 

71.1 

8.9 

7.1 

0.4 

84.4 

83.6 

85.4 

7.1 

82.9 

17.6 

18.4 

2.2 

» Ato  Dv 

0.3 

1.2 

1.1 

0.5 

0.0 

0.4 

0.6 

1.0 

0.4 

0.2 

2.6 

2.6 

0,4 

CI 

0.3 

1.2 

1.1 

0.5 

0.0 

0.4 

0.6 

1.0 

0.3 

0.2 

2.6 

2.5 

0.4 

•  -  NOISE  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 

FUR  TEJfERATVRE.HUMIOlTY.OR  AIRCRAFT  DEVIATION  FROM  REF  FLI6H1  TRACK 


TABLE  HO.  A.l-4.1 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUNMttY  NOISE  LEVEL  DATA 
AS  HEASURED  * 


DOT/TSC 

10/14/83 


SITE:  4 


CENTERLINE  -  150  H.  WEST 


JUNE  6,1983 


EV 


SEL  AU  SEL-ALu  K(A)  Q 


EPNL  PNLt  PNLTt  K(P»  OASPLi  DUR(A)  OUR(P)  TC 


6  DEGREE  APPROACH  --  TARGET  IAS  75  KTS.  (ICAO) 


F35 

92.3 

87.1 

5.2 

5.7 

0.4 

95.6 

98.9 

99. B 

6.3 

95.4 

8.0 

8.5 

0.9 

F36 

08.3 

80.7 

8.1 

7.5 

0.5 

92.6 

93.8 

95.0 

7.1 

92.4 

12.0 

12.0 

1.2 

’  F46 

90.8 

83.1 

7.6 

6.9 

0.4 

94.8 

96.5 

97.8 

6.6 

92.7 

13.0 

11.5 

1.3 

,  F47 

92.1 

84.1 

8.0 

6.9 

0.4 

95.8 

97.5 

98.8 

6.5 

93.9 

14.0 

12.0 

1.3 

F48 

92.4 

84.2 

8.2 

7.2 

0.5 

96.2 

97.7 

99.0 

6.7 

94.1 

14.0 

12.0 

1.3 

.  .F49 

92.7 

84.7 

8.1 

7.0 

0.5 

96.5 

98.3 

99.4 

6.5 

94.7 

14.0 

12.5 

1.2 

*50 

92.5 

84.1 

8.4 

6.7 

0.4 

96.0 

96.7 

97.8 

7.4 

93.6 

17.5 

13.0 

1.1 

,fsi 

92.8 

85.9 

6.8 

6.5 

0.4 

96.3 

98.5 

99.8 

6.3 

95.4 

11.5 

11.0 

1.3 

*;*AV8. 

91.8 

84.3 

7.5 

6.8 

0.4 

95.5 

97.2 

98.4 

6.7 

94.0 

J3.0 

11.6 

1.2 

Std  Dv 

1.4 

1.9 

1.1 

0.5 

0.0 

1.3 

1.6 

1.6 

0.4 

1.1 

2.7 

1.4 

0.1 

902  C! 

0.9 

1.3 

0.7 

0.4 

0.0 

0.9 

1.1 

1.1 

0.3 

0.8 

1.8 

0.9 

0.1 

TARGET  IAS  75  KTS.  (ICAO) 


92.4 

85.1 

7.3 

7.0 

0.5 

97.0 

97.0 

99.9 

6.9 

86.9 

11.0 

10.5 

2.9 

91.6 

83.5 

8.1 

7.0 

0.4 

96.4 

95.9 

99.3 

6,9 

84.0 

14.5 

11.0 

3,6 

91.8 

84.0 

7.8 

6.8 

0.4 

97.0 

96,9 

99.6 

6.'/ 

84.1 

14.0 

13.0 

3.0 

90.9 

82.9 

7.9 

6.8 

0.4 

95.8 

95.1 

98.3 

6.6 

83.6 

14.5 

13.5 

3.1 

91.5 

84.2 

7.2 

6.7 

0.4 

96.5 

96.6 

99.7 

6.5 

84.7 

12.0 

11.0 

3.1 

91.0 

82.3 

8.7 

7.6 

0.5 

95.9 

94.7 

97.7 

7.3 

83.0 

14.0 

13.5 

2,9 

91.0 

63.6 

8.0 

7  *1 
•  a* 

A  1C 
V»rf 

95.5 

54.7 

97,9 

7.1 

83.4 

13.0 

13.0 

3.4 

91.3 

84.3 

7.0 

6.3 

0.4 

96.2 

96.6 

99.7 

5.9 

84.9 

13.0 

12.5 

3.4 

91.4 

83.7 

7.8 

6.9 

0.5 

96.3 

95.9 

99.0 

6.7 

84.3 

13.2 

12.2 

3.2 

Dv  0.5 

0.9 

0.6 

0.4 

0.0 

0.5 

1.0 

0.9 

0.4 

1,2 

1.3 

1.2 

0.3 

ci.F 

0.4 

0.3 

0.0 

0.3 

0.6 

0.6 

0.3 

O.B 

0.8 

0.8 

0.2 

.  i'.t  .  '• 


.4 


,,  -  noise  indexes  CALCULATED  using  measured  data  uncorrected 


TABLE  HO.  A4-3.3 


00T/T8C 

10/14/83 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUHHARY  NOISE  LEVEL  DATA 
AS  HEASURED  • 


SITE:  3  SIDELINE  -  ISO  K.  NORTH  JUft  6,1981 


EV 

SEL 

ALa 

SBL-Ala 

K(A) 

9 

EPNL 

PNLt 

PNLTi 

K(P) 

OASPL*  DUR(A)  DUR(P) 

TC 

TAKEOFF  -  TARGET  IAS  75  KTS 

(T/0  FRW  HOVER) 

8A37 

84.0 

76.6 

7.3 

6.7 

0,4 

88.1 

89.2 

91.1 

6.3 

86.7 

12.5 

12.5 

2.0 

-GAM 

13.5 

73.2 

8.3 

7.1 

0.5 

87.5 

88.4 

89.3 

74 

86.5 

14.5 

14.5 

0.9 

GA39 

83.2 

76.1 

7.1 

6.9 

0.5 

87.4 

88.3 

90.6 

6.8 

86.4 

10.5 

10.0 

2.7 

GA40 

83.8 

76.7 

7.1 

6.5 

0.4 

80.1 

89.4 

91.8 

5.9 

86.3 

12.3 

12.0 

2.4 

vv'iAvf. 

83.6 

76.2 

7.5 

6.8 

0.4 

87.8 

88.8 

90.7 

6.5 

86,4 

12.5 

12.2 

2.0 

■:  914  Dv 

0.3 

0.7 

0.6 

0.3 

0.0 

0.4 

0.6 

1,1 

0.5 

0.2 

1.6 

1.8 

0.8 

Cl 

0.4 

0.8 

0.7 

0.3 

0.0 

0.5 

0.6 

1.3 

0.6 

0.2 

1.9 

2.2 

0.9 

TARBSFF  -  TARGET  IAS  7i  KTS 

.  (T/0  FROM  GROUND) 

8841 

85.6 

78.3 

7.3 

6.7 

0.4 

89.8 

89.5 

92.4 

6.7 

87.7 

12.5 

12.5 

3.0 

84.9 

77.2 

7.7 

6.6 

0.4 

89.1 

89.0 

91.6 

6.7 

80.6 

14.5 

13.0 

34 

■ 

81.9 

77.9 

8.0 

6.4 

0.3 

90.3 

89.3 

93.0 

6.0 

87.6 

18.0 

17.0 

3.7 

1  MU 

85-7 

78.1 

7.7 

6.6 

0.4 

89.8 

19.4 

92.5 

6.3 

87.9 

14.5 

14.0 

3.9 

pm® 

85.8 

78.3 

7.4 

6.4 

0.4 

89.9 

89.6 

93,4 

5.9 

88.5 

14.5 

13.0 

3.8 

r$y. 

85.6 

78.0 

7.6 

6.5 

0.4 

89.8 

19.4 

92.6 

6.3 

884 

14.8 

13.9 

3.5 

#W8* 

0.4 

8.4 

0.3 

0.1 

0.0 

0.4 

0.2 

0.7 

0.4 

0.4 

2.0 

1.8 

0.4 

hm  ci 

*vv 

0.4 

8.4 

8.2 

0.1 

0.0 

0.4 

0.2 

0.6 

0.4 

0.4 

1.9 

1.7 

0.4 

i'i . 

^  t  KMBE  AftMACH  ~ 

-  TIMET  IAS  75  KTS. 

fan 

82.4 

85.6 

8.8 

7.6 

0.5 

95.9 

96.9 

97.9 

7.2 

94.0 

14.5 

13.0 

1.4 

90.1 

81.2 

8.9 

7.2 

0.4 

93.3 

93.6 

94.8 

7.1 

92.6 

17.5 

16.5 

1.2 

SUfBA 

88.6 

82.8 

7,1 

6.9 

0.4 

94.2 

95.2 

96.4 

7.3 

92.6 

13.5 

12.0 

1.2 

v,.W5 

91.7 

83.7 

8.0 

7.1 

0.5 

95.5 

96.4 

97.9 

74 

944 

13.5 

11.5 

1.6 

■INo 

♦1.9 

83.8 

8.1 

6.8 

0.4 

95.6 

96.4 

98.1 

74 

93.8 

15.5 

11.0 

1.9 

■  Awf. 

91.3 

83.0 

8.3 

7.1 

0.5 

94.9 

95.7 

97.0 

7.2 

93,4 

14.9 

12.8 

1.4 

,*Wlv 

1.0 

1.1 

0.3 

0.3 

0.0 

1.0 

1.3 

1.4 

04 

0.8 

1.7 

2.2 

0.3 

WC1 

0.9 

1.0 

0.5 

0.3 

0.0 

1.0 

1.2 

1.4 

04 

0.7 

1.6 

24 

0.3 

*  ’  JHNSi  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 

Tp  THf^^,HW10in,W  AIRCRAFT  DEVIATION  FASH  REF  FLIGHT  TRACK 


TABLE  NO.  A. 1-3.2 


AEROSPATIALE  SA-J65N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  * 


DOT /T SC 
10/14/83 


SITE*  3 


SIDELINE  -  150  H.  NORTH 


JUNE  6, 1963 


EV 


SEl  AU  Sa-AL»  K(A) 


EPNL  PNLa  PNLT»  K(P)  OASPL*  DUR(A>  OUR(P)  TC 


500  FT.  FLYOVER  --  TARGET  IAS  IK  NTS. 


A3 

05.4 

78.3 

7.0 

6.5 

0.4 

90.6 

91.6 

92.9 

6.9 

93.3 

12.0 

13.0 

1.3 

A4 

85.5 

78.8 

6.7 

6.8 

0.5 

91.0 

92.1 

94.1 

7.0 

91.5 

9.5 

9.5 

2.7 

AS 

85.4 

76.2 

7.2 

6.6 

0.4 

90.5 

91.6 

92.9 

6.8 

93.6 

12.0 

13.0 

1.3 

04 

83.4 

76.2 

7.2 

6.9 

0.5 

88.7 

89.9 

91.6 

7.0 

89.7 

11.0 

10.5 

1.8 

A7 

85.6 

78.7 

6.9 

6.6 

0.4 

90.7 

92.2 

93.3 

6.8 

93.6 

11.0 

12.0 

1.5 

AS 

83.3 

76.3 

7.0 

6.7 

0.5 

88.6 

89.8 

91.7 

6.5 

89.7 

11.0 

11.5 

2.1 

AO 

85.4 

78.5 

6.9 

6.5 

0.4 

90.6 

91.9 

93.0 

6.8 

93.1 

11.5 

13.0 

1.2 

A10 

•3.3 

76.1 

7.2 

6.8 

0.5 

88.5 

89.7 

91.6 

6.6 

88.8 

11.5 

11.0 

1.8 

Aw. 

84.7 

77.6 

7.0 

6.7 

0.5 

89.9 

91.1 

92.6 

6.8 

91.7 

11.2 

11.7 

1.7 

St3  Dv 

1.1 

1.2 

0.2 

0.1 

0.0 

1.1 

1.1 

0.9 

0.2 

2.0 

0.8 

1.3 

0.4 

>OZCI 

0.7 

0.8 

O.J 

0.1 

0.0 

0.7 

0.7 

0.6 

0.1 

1.4 

0.5 

0.9 

0.3 

■j. 


»  aoo  r .  aTovER  -  tarbet  ias  120  kts. 


811 

83.8 

76.0 

7.8 

6.9 

0.4 

88.4 

89.1 

90.0 

7.2 

89.6 

13.5 

14.5 

0.9 

#12 

88.0 

75.3 

7.7 

6.8 

0.4 

87.9 

88.5 

89.6 

7.3 

86.0 

13.5 

13.5 

1.4 

84.0 

76.3 

7.8 

6.9 

0.4 

88.7 

89.4 

90.3 

7.3 

89.6 

13.5 

14.5 

0.9 

fw  . 

83.3 

76.1 

7.2 

6.7 

0.4 

80.2 

89.0 

M  O 

•  v*w 

■»  A 
•  t )V 

oA.S 

i2.u 

11,3 

2.0 

83.5 

75.9 

7.6 

6.8 

0.4 

88.3 

89.0 

90.2 

7.2 

88.0 

13.1 

13.5 

1.3 

St3  Dv 

0.5 

0.4 

0.3 

0.1 

0.0 

0.3 

0.4 

0.5 

0.2 

1.9 

0.7 

1.4 

0.5 

WX  Cl 

9.5 

0.5 

0.3 

0.1 

0.0 

0.4 

0.4 

0.6 

0.2 

2.2 

0.9 

1.7 

0.6 

aoo  ft.  awsvER  -  target  ias  105  kts. 


••  ciS* 

•o'. 

•■•r-  ■ 


%C15 

63.8 

75.9 

7.9 

6.8 

0.4 

88.5 

86.7 

90.3 

7.0 

88,9 

14.5 

15.0 

1.6 

}9GM 

§2.9 

74.4 

8.5 

6.8 

0.4 

87.4 

87.4 

68.4 

7.3 

82.1 

18.0 

16.5 

0.9 

Jf£l7 

§4.1 

76.4 

7.7 

6.9 

0.5 

88.6 

89.3 

89.9 

7.1 

89.4 

13.0 

17.0 

0.6 

riCW 

83.7 

76.6 

6.9 

6.0 

0.3 

88.4 

83.2 

91.4 

6.2 

83.9 

14.0 

13.5 

3.2 

HCI9 

§4.1 

76.4 

7.7 

6.9 

0.5 

88.7 

89.4 

90.2 

7.2 

89.1 

13.0 

15,5 

0.8 

13.7 

75.3 

8.4 

6.7 

0.4 

88.1 

68.4 

89.5 

7.2 

84.2 

17.5 

15.3 

1.1 

'i  * 

-:#w. 

83.7 

75.9 

7.8 

i  7 

wv  r 

A  A 
•  •■v 

88.3 

So. 6 

89.9 

7.0 

86.3 

15.0 

15.5 

1.4 

Dv 

0.4 

0.9 

0.6 

0.4 

0.0 

0.5 

0.7 

1.0 

0.4 

3.2 

2.2 

1.2 

1.0 

0.4 

0.7 

0.5 

0.3 

0.0 

0.4 

0.6 

0.8 

0.3 

2.6 

1.8 

1.0 

0.8 

&3l000  FT.  aYOVES  - 

TARGET  IAS  135  NTS. 

#21 

81.5 

73.5 

8.1 

7.0 

0.5 

85.2 

85.1 

86.8 

6.7 

86.7 

14.0 

17.5 

2.1 

#22 

81.0 

74.0 

7.1 

6.2 

0.4 

85.1 

84.5 

86.7 

6.8 

86.6 

13.5 

17.0 

2.3 

81.6 

73.0 

8.7 

7.2 

0.5 

85.8 

84.9 

86.8 

7.1 

87,3 

16.0 

18.5 

1.9 

80.9 

72.2 

8.8 

7.1 

0.4 

85.5 

84.1 

85.5 

7.5 

86.9 

17.0 

22.0 

1.7 

:-^TOS 

80.6 

71.0 

f.6 

7.3 

0.4 

85.2 

83.8 

85.7 

7.2 

86.0 

20,5 

21.0 

2.1 

-Aw. 

81.1 

72.7 

8.4 

7.0 

0.4 

85.4 

84.5 

86.3 

7.1 

86.7 

16.2 

19.2 

2.0 

vW  Dv 

0.4 

1.2 

1.0 

0.4 

0.0 

0.3 

0.5 

0.6 

0.3 

0.5 

2.8 

2.2 

0.2 

90S  Cl 

0.4 

1.1 

0.9 

0.4 

0.0 

0.3 

0.5 

0.6 

0.3 

0.5 

2.7 

2.1 

0.2 

JIB-!  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 

ATURE, HUMIDITY, OR  AIRCRAFT  DEVIATION  FROM  REF  atSHT  TRACK 


TABLE  MO.  A.l-3.1 


CQT/TSC 

10/14/83 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 

SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  * 

SITE:  3  SIDELINE  -  150  M.  NORTH  JUNE  6,1983 

EV  SEL  ALft  SEL-AL*  K(A)  Q  EPNL  PNLt  PNLTb  MP>  OASFl*  DUR(A)  PUR(P)  TC 


6  DECREE  APPROACH  -  TAR6ET  IAS  75  RTS.  (ICAD) 


F35 

88.7 

78.9 

9.4 

7.5 

0.5 

91.7 

92.0 

93.3 

7.0 

92.4 

18.0 

16.0 

1.3 

no 

92.4 

85.2 

7.2 

7.1 

0.5 

96.2 

97.9 

99.0 

7.2 

96.0 

10.5 

10.0 

1.1 

'  F46 

93.5 

85.1 

8.4 

7.1 

0.5 

97.1 

97.4 

99.1 

6.9 

93.7 

15.0 

14.5 

1.7 

JF47 

92.8 

84.6 

8.2 

7.0 

0.5 

96.1 

96.5 

98.0 

7.1 

92.7 

14.5 

14.0 

1.4 

*  ¥48 

92.3 

83.5 

8.9 

7.5 

0.5 

95.8 

96.1 

97.0 

7.5 

92.7 

15.5 

15.0 

0.9 

1  ¥49 

92.7 

83.9 

8.8 

7.1 

0.4 

96.2 

96.2 

98.3 

6.9 

92.1 

17.0 

14.0 

2.1 

F50 

91.2 

82.2 

8.9 

6.9 

0.4 

94.4 

95.2 

96.1 

7.0 

91.6 

19.5 

15.5 

1.0 

F51 

91.2 

82.5 

8.7 

7.1 

0.4 

95.2 

94.9 

97.0 

7.0 

71.4 

17.0 

15.0 

2.0 

TS  - 

91.8 

83.2 

8.5 

7.2 

0.5 

95.3 

95.8 

97.2 

7.1 

92.8 

15.9 

14.2 

1.4 

'  ft.; 

1.7 

2.1 

0.6 

0.2 

0.0 

1.7 

1.8 

1.9 

0.2 

1-5 

2-7 

1.9 

0.5 

-m  ci 

1.1 

M 

M 

0.1 

0.0 

1.1 

1.2 

1.3 

0.1 

1.0 

1.8 

1.2 

0.3 

‘JAKHKFF  ~  TARGET  IAS  75  NTS.  <ICAO) 


5126 

85.8 

77.8 

8.0 

6.6 

0.4 

89.6 

89.6 

91.6 

6.6 

88.6 

16.0 

16.0 

2.1 

t:  E27 

83.7 

74.5 

9.2 

7.2 

0.4 

88.0 

87.2 

89.0 

6.8 

88.2 

18.5 

21.0 

1.8 

£C2i 

84.2 

76.0 

8.1 

6  ? 

0.4 

88.5 

88.1 

90.7 

6.5 

87.7 

15.0 

15.5 

2.6 

84.2 

75.5 

8.6 

7.0 

0.4 

88.5 

87.9 

90.0 

6.8 

88.1 

17.0 

17.5 

2.2 

Spa 

83.8 

75.2 

8.6 

7.3 

0.5 

88.3 

87.7 

89.9 

6.8 

87.9 

15.0 

16.5 

3.1 

84.4 

75.2 

9.2 

7.5 

0.5 

88.3 

87.6 

89.5 

7.3 

88.1 

16.5 

16.0 

2.0 

■'****» 

VM 

08  •» 

•n  a 

//  IV 

■»  i 

/  n 

i  i 
«•*» 

A  A 
V»1 

an  / 
PfffO 

an  ■* 
(*>•/ 

91.1 

i  1 
OiJ 

an  i 
DO*/ 

4  A  A 

n*v 

ir  w 
ItliJ 

A  / 

* 

84.6 

77.1 

7.5 

6,7 

0.4 

88.8 

89.8 

91.1 

6.7 

89.4 

13.0 

14.0 

2.1 

84.4 

76.1 

8.3 

7.0 

0.4 

88.6 

88.3 

90.4 

6,7 

88.3 

15.6 

16.5 

2.3 

:  Ov 

0.6 

1.1 

0.7 

0.4 

0.0 

0.5 

1.0 

0.9 

0.3 

0.5 

1.7 

2.1 

0.4 

,  *»  9 

0.4 

0.8 

0.5 

0.2 

0.0 

0.3 

0.6 

0.6 

0.2 

0.4 

1.2 

1.4 

0.3 

...  .  i 
.  - 

'i  k 

*  ,7  NOISE  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 
> .  ‘FOR  TppAT^.HUMiDlTY,®  AIRCRAFT  DEVIATION  FROM  REF  FLIGHT  TRACK 


TABLE  NO.  A. 1-2.3 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  « 


SITE)  2 


SIDELINE  -  150  M.  SOUTH 


JUNE  6,1983 


EV  SEL  AU  SEL-ALi  K(A)  0  EPNL  PHL.  PNLTb  K(P)  OASPLb  DUR(A) 


TAKEOFF  --  TARGET  IAS  75  NTS.  <T/0  FROM  HOVER) 


*«*NO  DATA*** 


.^AkpFF  -  TA88ET  1AS  .75  KTS.  U/O  FROM  GROUND) 

.:•*.?  jV? 


r- ’’’**•• 

rt- 


*«*N0  DATA*** 


K;.,  •  r  m  'mw&  -  t**t  m 75 


...  -  *■■  ■  vti-  ■  *;•  V 

v^>  :*  ... 


'  .Lk  5  ,!W‘ 

■  *S#f*  !•  A  -  •;  r; 

•Tv'--.  :  >' *.  ,  - 

-  4;.Y  .<  ■<  ;■> 


«<*NO  DATA*** 


DOT/1 SC 
10/14/83 


DUR(P)  TC 


TABLE  NO.  A. 1-2.2 


DOT /ISC 
10/13/83 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 

SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  • 

SITEl  2  SIDELINE  -  150  N.  SQwTH  JUNE  6,1983  E 


EV 

sa 

ALk 

SEL-ALft 

K(A) 

Q 

EPVL 

PHLt 

PNLTk 

K(P) 

OASPLk  DUR(A) 

DUR(P) 

TC 

500  FT. 

.  FLYOVER  - 

TARGET  IAS  135  NTS. 

«3 

85.4 

78.8 

6.5 

6.6 

0.5 

91.3 

92.6 

94.4 

6.6 

91.6 

9.5 

11.0 

2.1 

A4 

88.4 

81.1 

7.5 

7.4 

0.5 

93.7 

94.7 

96.1 

7.3 

96.4 

10.5 

11.0 

1.6 

A5 

84.5 

77.2 

7.2 

7.0 

0o5 

90.3 

90.7 

92.7 

6.7 

91.6 

11.0 

13.5 

1.9 

AA 

86.2 

78.1 

7.1 

6.8 

0.5 

90.9 

91.9 

93.1 

7.2 

94.6 

11.0 

12.0 

1.2 

A 7 

84.8 

77.2 

7.6 

6.8 

0.4 

- 

90.8 

92.3 

• 

91.5 

13.5 

- 

1.5 

m 

86.3 

78.4 

4.9 

6.6 

0.4 

91.2 

92.2 

93.4 

7.1 

95.0 

11.0 

12.5 

1.1 

m 

84.6 

76.9 

7.6 

7.0 

0.5 

- 

90.7 

92.2 

- 

91.0 

12.5 

- 

1.5 

A10 

86.1 

78.0 

7.1 

6.8 

0.5 

91.2 

92.4 

93.7 

7.0 

94.4 

11.0 

12.0 

1.3 

Ava. 

85.8 

78.6 

7.2 

6.9 

0.5 

91.4 

92.0 

93.5 

7.0 

93.3 

11.2 

12.0 

1.5 

StiOv 

1.4 

1.4 

0.4 

0.2 

0.0 

1.2 

1.3 

1.3 

0.3 

2.1 

1.2 

0.9 

0.4 

MX  Cl 

0.8 

0.9 

0.3 

0.2 

0.0 

1.0 

0.9 

0.9 

0.2 

1.4 

0.8 

0.8 

0.2 

300  FT.  FLYOVER  -  T ASSET  IAS  120  NTS. 


BIS  83.8 

76.7 

7.2 

6.8 

0.5 

89.0 

89.5 

91.3 

7.1 

87.1 

11.5 

12.0 

1.7 

B12  84.8 

77.0 

7.8 

7.0 

0.5 

89.1 

89.9 

91.0 

7.3 

91.7 

13.0 

13.0 

1.2 

Jlf  83.6 

75.6 

8.1 

7.1 

0.5 

88.8 

88.7 

90.1 

7.5 

86.7 

13.5 

14,0 

1.3 

,.;»4  85.5 

77.7 

7.8 

7.1 

0.5 

90.5 

91.1 

92.3 

7.4 

92.6 

12.5 

12.5 

1.1 

J&i.  84.4 

76.7 

7.7 

7.0 

O.S 

89.3 

69.8 

91.2 

7.4 

89.5 

12.6 

12.9 

1.3 

m3  t)v  o.9 

0.9 

0.4 

0.2 

0.0 

0.8 

1.0 

0.9 

0.2 

3.1 

0.9 

0.9 

0.3 

m  ci  s.o 

1.1 

0.4 

0.2 

0.0 

0.9 

1.2 

1.1 

0.2 

3.6 

1.0 

1.0 

0.3 

m  n.  avow*  - 

TAR8ET  IAS  105  NTS 

.  .V -  S  C15  82.4 

73.5 

9.1 

7.6 

0.5 

87.1 

86.7 

88.1 

7.8 

84.9 

16.0 

14.5 

1.5 

v' .  «-  ■  V.  lflit  84.9 

76.5 

8.4 

7.1 

0.5 

89.1 

89.4 

90.7 

7.2 

90.4 

15.0 

14.5 

1.4 

w.o 

74.3 

8.8 

7.4 

0.5 

87.9 

87.1 

88.7 

3.0 

85.2 

15.0 

14.5 

1.6 

'-vV v£- $18  .84.2 

75.3 

8.8 

7.3 

0.5 

88.5 

88.3 

89.3 

7.6 

90.2 

16.0 

16.5 

1.1 

::-z:s:;*sJtn  83.o 

74.3 

8.7 

7.5 

0.5 

87.8 

87.5 

88.6 

7.7 

85.3 

14.5 

15,5 

1.1 

•  .  *4.2 

75.6 

8.6 

7.3 

0.5 

88.4 

88.5 

89.8 

7.2 

90.3 

15.0 

15.5 

1.2 

.  .  ■  **  vV 

.rJNi.  83.4 

74.9 

8.7 

7.4 

0.5 

68.2 

87.9 

87.2 

7.6 

87.7 

15.2 

15.2 

1.3 

.  ■  ST  V. 8W—  A  A 

.«  8 

a  n 

A  < 

A  A 

A  *8 

«  A 

A  O 

A  1 

2.8 

A  L 

A  a 

A  n 

V-  v-'-. MMfi  a.7 

*  '.V  i*" 

_  -  ■  •  ?  t  '  :  VS* 

0.9 

0.2 

0*1 

0.0 

0.6 

0*8 

0.8 

0*2 

2.3 

0*5 

OJ 

0.*2 

. ..  ■  ft.  atwui  - 

:  Vj  y  -  , .  f }  t.  & 

■  TARGET  IAS  135  KTS. 

-  ,;T  121  85.3 

72.2 

8.2 

6.9 

0.4 

84.9 

83.7 

85.4 

7.2 

85.9 

15.0 

21.5 

2.8 

882  81.2 

%A 

8.2 

6.8 

0.4 

85.6 

85.0 

86.5 

6.5 

83.0 

15.5 

24.5 

1.6 

71.8 

8.3 

7.0 

0.4 

84.8 

83.4 

85.1 

7.5 

86.3 

15.5 

20.0 

2.7 

72.5 

8.3 

6.9 

0.4 

85.1 

84.8 

86.3 

6.7 

88.1 

16.0 

20.5 

1.5 

•:  .  Jai  79.2 

70.2 

9.1 

7.1 

0.4 

- 

82.3 

83.9 

“ 

86.2 

19.0 

- 

2.5 

88.3 

71.9 

8.4 

7.0 

0.4 

85.1 

83.9 

85.4 

7.0 

86.9 

16.2 

21.6 

2.2 

JUBv  O.f 

1.1 

0.4 

0.1 

0.0 

0.3 

1.1 

1.0 

0.4 

1.1 

1.6 

2.0 

0.6 

.  IS  Cl  0.7 

1.0 

0.4 

0.1 

0.0 

0.4 

1.1 

1.0 

0.5 

1.0 

1.5 

2.4 

0.6 

*  -  NOISE  INDEXES  CALCULATED  US1N6  MEASURED  DATA  UNCORRECTED 
;  .  FW TENPBjATHEfHlIllDlTY ,08  AIRCRAFT  DEVIATION  FROM  REF  FL18HT  TRACK 


-3  d.  •  *  ♦ 


TABLE  NO.  A.l-2.1 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  • 


DOT /T SC 
10/14/83 


SITE!  2 


SIDELINE  -  ISO  N.  SOUTH 


JUNE  0,1981 


EV  Sa  AL*  Sa-ALa  IMA)  Q  EPNL  PNLb  PNLTb  K(P)  OASPle  DUR(A)  OUR(P)  TC 


6  DEGREE  APPROACH  -  TARGET  IAS  75KTS.  (ICAO) 


***N0  DATA1*** 


' '  S 


fAiiEQFf  -  Target  IAS  75KTS.  (ICAO) 


:«o 

90.4 

81.8 

8.8 

7.1 

0.4 

95.5 

93.8 

90.1 

7.5 

94.0 

17.5 

18.0 

2.0 

*27 

S9.0 

79.9 

9.0 

7.4 

0.5 

93.9 

92.0 

94.3 

7.0 

93.4 

10.5 

18.5 

2.3 

85.0 

79.8 

9.8 

7.0 

0.5 

94.5 

92.0 

94.0 

7.7 

93.0 

19.3 

19.0 

2.4 

v  «■ 

v&w  - 

85.5 

80.1 

9.4 

7.4 

0.5 

94.5 

92.8 

94.9 

7.6 

93.0 

19.0 

18.5 

2.5 

/  ii-' 

■r^f» 

89.9 

80.2 

9.7 

7.0 

0.5 

94.9 

92.7 

94.7 

7.9 

93.7 

19.0 

19,0 

2.0 

•9.9 

79.7 

10.2 

8.0 

0.6 

- 

93.0 

90.0 

- 

93.4 

19.0 

- 

3.0 

99,1 

80.5 

9.6 

7.8 

0.5 

95.0 

93.5 

95.1 

8.0 

93.9 

17.0 

17.0 

2.4 

«  ,A 

- 

904 

81.4 

9.4 

7.4 

0.5 

90.0 

94.4 

97.0 

7.3 

94.3 

17.5 

17.0 

3.1 

4"'^, 

nr”** 

ae  o 

m  r 

BA  A 

9.5 

7<S 

v.5 

54.9 

53.2 

95.3 

7.7 

93.7 

18.1 

184 

2.0 

-V  -  f  ‘  • 

-H:*W  Dv 

0.0 

0.8 

0.4 

0.3 

0.0 

0.7 

0.6 

0.9 

0.3 

0.3 

1.1 

0.9 

0.3 

'* 

Sip 

0,4 

0.5 

0.3 

0.2 

0.0 

0.5 

0.4 

0.0 

0,2 

0,2 

O.S 

0.0 

0.2 

■‘in-; 

-■/  V 


.  ■  •  -  NOISE  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 


■4; 


■■ 

V 

:rf- " 


TABLE  NO.  A. 1-16.3 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUNNARY  NOISE  LEVEL  DATA 


DOT/TSC 

10/14/83 


AS  NEASURED  * 


SITE*  16 


CENTERLINE-CENTER  (FLUSH) 


JUNE  6,1983 


EV 

SEL 

ALb 

SEL-ALa 

K(A) 

6 

EPNL 

PMLi 

PNLTk 

K(P) 

OASPLb  DUR(A)  DUR(P) 

TC 

TAKEOFF  -  TARGET  IAS  75KTS. 

(T/O  FROH  HOVER) 

GA37 

99.5 

93.8 

5.7 

6.3 

0.5 

105.0 

106.8 

K-9.1 

6.5 

96.2 

8.0 

8.0 

2.4 

0A38 

99.9 

94.2 

5.7 

6.1 

0.4 

105.3 

107.2 

109.5 

6.1 

96.6 

8.5 

9.0 

2.8 

6A39 

99.9 

94.9 

5.0 

5.8 

0.4 

105.3 

107.9 

110.4 

5.8 

97.4 

7.5 

7.0 

2.6 

GA40 

99.8 

93.8 

6.1 

6.5 

0.5 

105.3 

107.3 

109.4 

6.4 

98.2 

8.5 

8.5 

2.1 

Avj. 

99.8 

94.2 

5.6 

6.2 

0.5 

105.2 

107.3 

109.6 

6.2 

97.1 

8.1 

8.1 

2.5 

8W  Dv 

0.2 

0.5 

0.4 

0.3 

0.0 

0.2 

0.4 

0.6 

0.3 

0.9 

0.5 

0.9 

0.3 

W  Cl 

0.2 

0.6 

0.5 

0.4 

0.0 

0.2 

0.5 

0.7 

0.4 

1.0 

0.6 

1.0 

0.3 

TAKEOFF  -  TARGET  IAS  75KT8.  (T/O  FROM  GROUND) 


8841 

97.5 

90.3 

7.1 

6.4 

0.4 

102.5 

102.7 

105.8 

6.7 

91.2 

13.0 

JO.O 

3.3 

&BB42 

96.8 

89.7 

7.1 

6.5 

0.4 

101.8 

102.1 

104.7 

6.8 

91.6 

12.0 

11.0 

2.8 

*:«43 

96,7 

88.5 

8.2 

7.1 

0.5 

101.9 

100.8 

103,7 

7.1 

90.2 

14.5 

14.0 

3.4 

1f,SB44 

96.1 

88.2 

7.9 

7.0 

0.5 

101.0 

100.0 

103.2 

6.9 

89.6 

13.5 

13.5 

3.2 

£*45 

96.0 

87.4 

8.5 

7.4 

0.5 

101.2 

99.9 

102.7 

7.3 

89.1 

14.5 

14.5 

2.8 

>s!Avj. 

96.6 

G8.8 

7.8 

6.9 

0.4 

101.7 

101.1 

104. 0 

7.0 

90.3 

13.5 

12.6 

3.1 

*8id  Dv 

0.6 

1,2 

0.7 

0.4 

0.0 

0.6 

1.3 

1.2 

0.3 

1.1 

1.1 

2.0 

0.3 

T.fOX  Cl 

0.6 

1.1 

0,6 

0.4 

0.0 

0.6 

1.2 

1.2 

0.3 

1.0 

1.0 

1.9 

0.3 

.v-v  •-  ' 

■  -a.  v.  i  v  •  ■■ 


DEGREE  APPROACH  -  TARGET  IAS  75KT&. 

:'Tv% .. 


«*HQ  DATA*** 


.  &') 


Vr 


mm 


DOT /T SC 
10/14/83 


TAfitE  NO.  0.1-10.2 

ACfOSPATiALE  SA-36M  HFLICCRER  (DAUPHIN) 
SMART  WiSt  '£VEL  OATA 
AS  NEASUKED  * 


SITE)  IS  CENTERLINE  CENTER  (FIU9M)  JUNE  0,1983 


EV 

KL 

(Lm 

SEL-AU 

KiA) 

a 

2P*. 

PNLo 

HUi 

Nip) 

OASPU  DUMA)  DUMP) 

TC 

900  FT.  FlYOMER  - 

T6MET  IAS  135  NTS. 

A3 

90.5 

•3.6 

6.9 

6.5 

0.4 

95.9 

97.2 

98.9 

6.4 

96.1 

11.5 

12.5 

1.8 

M 

92.9 

85,7 

7.2 

7.2 

0.5 

98.5 

99.5 

101.5 

7.1 

94.6 

10.0 

9.5 

2.2 

A 5 

90.1 

*2.6 

7.5 

6.5 

0.4 

95.7 

95.9 

97.6 

6.7 

45,7 

14.0 

16.0 

1.9 

*» 

89.1 

82.3 

7.5 

6.7 

0.4 

95.6 

96.2 

98,2 

6.8 

95.2 

13.0 

12.5 

2.2 

47 

90.1 

82.9 

7.2 

6.4 

0.4 

96.0 

96.3 

97.9 

6.8 

96.1 

13.5 

15.5 

2.1 

AS 

90.1 

82.8 

7.3 

6.6 

0.4 

94.1 

97.0 

98.8 

6.7 

95.9 

13.0 

12.5 

2.1 

A9 

90.2 

•2.6 

7.6 

6.5 

0.4 

95.8 

95.8 

97.6 

7.0 

96.6 

14.5 

14.5 

2.0 

A10 

89.0 

TW 

7.6 

6.7 

0.4 

95.8 

96.2 

93.0 

6.9 

95.1 

14.0 

13.5 

1.8 

Avf. 

90.4 

83.1 

7.4 

6.6 

0.4 

96.2 

96.8 

98.6 

6.8 

95.7 

12.9 

13.3 

2.0 

it3 

9v  1.0 

1.1 

0.2 

0.3 

0.0 

1.0 

1.2 

1.3 

0.2 

0.7 

1.3 

2.1 

0.2 

fSXCI  0.7 

O.t 

0.2 

0.2 

0.0 

0.6 

0.8 

0.9 

0.1 

0.4 

1.0 

1.4 

0.1 

aw  r.  rims*  - 

TAR8ET  IAS  120  NTS. 

89.3 

82.8 

7.5 

6.9 

0.5 

94.1 

95.1 

96.4 

6.8 

93.3 

12.0 

13.5 

1.9 

MlJ 

•9.5 

•1.9 

7.6 

6.8 

0.4 

95.2 

95.1 

96.9 

7.2 

93.2 

13.0 

14.0 

1.9 

89ol 

•l.t 

7.3 

6.8 

0.4 

93.8 

95.3 

97.1 

6.4 

92.6 

12.0 

11.0 

9-1 

U4 

12.5 

i_i 

6.7 

*,4 

tj.5 

95.9 

9/.« 

7,0 

92.3 

12.0 

11.5 

2.1 

^A _ 

*9.3 

81.9 

7.4 

6.8 

0.5 

94.6 

95.4 

97.1 

6,9 

92.9 

12.: 

12,5 

2,0 

.  .  _ 

•  TO 

0#  0.2 

0.2 

0.2 

0,1 

0.0 

0.7 

0,4 

0.6 

0.3 

0.5 

0.5 

1.5 

0.2 

- 

■Mt  Ci  0.2 

0.3 

0.2 

0.1 

0.0 

0.8 

0.4 

0.7 

0.4 

0.6 

0.6 

1.7 

0.2 

S.  ■ 

■» 

iSOO  FT.  FEWER  - 

TM9ET  IAS  115  NTS 

,5?a' 

*yr 

(M.9 

•0.2 

8.5 

7.4 

0.3 

93.5 

93.6 

95.3 

7.2 

90.0 

14.5 

13.5 

1.8 

«  ,.<*  /» 

«.4 

81.1 

?.• 

6.9 

6.4 

93.9 

94.2 

95.5 

7.3 

92.0 

13.5 

14.0 

1.5 

\  • 

isj. 

ms 

8.0 

7.2 

0.5 

93.6 

94.1 

95.5 

7.2 

91.6 

13.0 

13.5 

1.5 

1 

yC18 

50.4 

8.5 

7.4 

0.5 

93.3 

93.6 

94.5 

7.6 

91.5 

14.0 

14.5 

1.1 

jjttf 

•M 

to.  3 

7.7 

7.8 

0,5 

93.8 

94.5 

95,6 

7.4 

91.7 

12.5 

13.0 

1.3 

)\ 

Jew 

».9 

80.8 

8,1 

7.8 

1.5 

93.8 

93.8 

95.6 

7.3 

91.5 

14.0 

13,5 

1,8 

■  iA** 

4K»  08 
AM** 

3v.8 

s.i 

7.2 

0.5 

93.7 

94.6 

95.3 

7.3 

91.4 

13.6 

13.7 

1.5 

w 

tv  0.1 

0,0 

0.3 

0.2 

0.0 

0.2 

0.4 

0.4 

0.1 

0.7 

0.7 

0.5 

0.3 

■W* 

Ci  0.1 

0.3 

0.3 

0.2 

0.0 

0.2 

0,3 

0.3 

9.1 

0.6 

0.6 

0.4 

0.2 

$m  Ft.  aW®  -  TARGET  1 

m  133  RTS. 

Alt 

85.6 

76.4 

9.5 

6.8 

0.4 

96.9 

89.3 

90.8 

7.3 

89.8 

22.5 

24.0 

1.4 

•« 

«9.t 

75.9 

9.8 

7„1 

0.4 

99.5 

08,1 

89.7 

7.8 

t?.? 

23.5 

25.0 

1.9 

Sk 

fU 

76.6 

4 .0 

6  8 

0.4 

96,9 

89.4 

90.7 

7.4 

90.3 

20.3 

s-s 

1.4 

K.7 

7*.J 

9.4 

6.9 

0.4 

91.2 

87,8 

90.7 

7.2 

89.9 

23,0 

26.5 

2,1 

V-V  ' 

...  v 

to. 2 

>7.2 

*.♦ 

7.1 

0,4 

91,4 

89,1 

92.5 

7.6 

90.3 

18.0 

19.5 

:.a 

■1  , 
v\ 

.  \ 

wB 

’it 

a 

it 

’« 

”d 

90.7 

0.6 

7.5 

0.2 

•9.9 

0.4 

21.3 

2.3 

24.0 

3.3 

1.4 

0.6 

£1  0.2 

0.9 

0.3 

8.1 

0.0 

0.3 

0.5 

0.6 

0.2 

0.4 

2.2 

3,1 

0,6 

:^n'  ^ 

V 

!  CT4-C8LW 

!E0  USl 

N8  NS  AS 

L1L&2 

215U3I 

.  V 

v? 

?v 

TSSS  fSif®aUME,N»20mtUR  AIRuIHrT  DEVIATION  FB»  N5F  a  SWT  TflAC* 

•’  .  V 


-\\\\  Vvv.va'  a?.  v  "J*;- 


i  *-i6.i 


AEROSPATIALE  SAr-345N  HELICOPTER  (DAUPHIN) 
SUHHARY  NOISE  LEVEL  DATA 


DQT/TSC 

10/14/03 


AS  MEASURED  * 


OITEs  IS  CENTERLINE-CENTER  (FLUSH)  JUNE  A,  1983 


cv  n  I*  sa-4is  K(A)  a 


EPNL  PNL»  PMLTk  KIP) 


OASsPLk  MUIR)  DUMP)  TC 


4  0C8REE  APPROACH  --  T ASSET  IAS  75KTS.  (ICAO) 


««H0  DATA*** 


,(«MKVF  “  T ASSET  IAS  75  KTS.  (ICAO) 

X  ' 


90.2 

91.5 

4.7 

4.5 

0.4 

103.3 

|B7 

96.9 

•1.9 

7.6 

4.2 

6.4 

102.4 

#26 

9?.t 

•9.0 

1.1 

7.1 

0.5 

102.2 

*29 

97.9 

91.4 

7.5 

4.6 

6.4 

103.4 

•#» 

97.5 

96.2 

7.3 

7.0 

0.5 

193.0 

■X31 

97.3 

«!.• 

7.4 

6.0 

6.4 

102.8 

97.2 

•9.5 

7.7 

7.6 

O.S 

102.4 

.  4  • 

97.5 

9S.I 

7.5 

7.2 

0.5 

103.1 

/**«. 

97.4 

96.6 

7.4 

4.0 

0.5 

102.8 

mt  bv 

6.4 

6.7 

6.4 

6.3 

0.0 

0.4 

M 

0.5 

0.3 

6.2 

0.0 

0.3 

103.7 

104.9 

4.3 

92.4 

10.5 

10.0 

3.2 

102.7 

105.7 

4.1 

90.8 

13.5 

12.5 

3.0 

101.5 

104.4 

7.1 

91.2 

13.5 

13.0 

2.7 

102.9 

104.1 

4.7 

90.9 

12.5 

12.0 

3.3 

102.7 

105.8 

4.9 

90.9 

11.0 

11.0 

3.1 

102.2 

105.4 

4.7 

90.3 

13.0 

12.5 

3.2 

101.6 

105.0 

4.8 

90.4 

12.5 

13.0 

3.2 

102.9 

105.6 

4.9 

91.4 

11.0 

11.5 

2.9 

102.4 

105.4 

4.7 

91.1 

12.2 

11.9 

3.1 

0.7 

0.6 

0.3 

0.7 

1.2 

1.1 

0.2 

0.5 

0.3 

0.2 

0.4 

0.8 

0.7 

0.1 

-  NOISE  IffiESES  CALCULATED  USING  MEASURED  DATA  UNC0RREC11D 
Zjm  TE»W>TiaEfHRlDm,OR  AIRCRAFT  DEVIATION  FRW  REF  FLIGHT  TRACK 

•  0--  T.w  :  *:• 


TABLE  NO.  A. 1-1.3 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SIMMY  NOISE  LEVEL  DATA 
AS  HEAS18ED  » 


DOT/TSC 

19/14/83 


SITES  1 


CENTERLINE  -  CENTER 


JUNE  4,1981 


EV 


«L  ALa  SEL-ALa  K(A) 


EPHL  FNU  PKLTa  K(P)  OASPLa  DUR(A)  DUR(P)  TC 


TAKEOFF  -  TAR6ET  IAS  75KTB.  (I/O  FROM  HOVER) 


8A5? 

*5.3 

90.3 

5.1 

4.0 

0.5 

100.5 

103.0 

105.4 

5.8 

91.9 

7.0 

7.0 

2.4 

6&£) 

94.1 

88.4 

5.4 

4.2 

0.5 

99.2 

101.3 

104.0 

5.9 

90.7 

7.5 

7.5 

2.4 

am 

94.6 

89.8 

4.8 

4.2 

0.5 

100.1 

103.0 

105.5 

5.9 

92.2 

4.0 

4.0 

2.7 

aw® 

93.3 

90.0 

5.3 

4.3 

0.5 

100.7 

103.3 

105.4 

4.1 

92.4 

7.0 

7.3 

2.1 

":iAv5# 

94.1 

89.7 

5.2 

4.2 

0.3 

100.1 

102.4 

105.1 

5.9 

91.9 

4.9 

7.0 

2.5 

SUDv 

0.4 

0.7 

0.3 

0.1 

0.0 

0.7 

0.9 

0.8 

0.1 

0.8 

0.4 

0.7 

0.3 

MS  Cl 

0.7 

0.8 

0.3 

0.2 

0.0 

0.8 

1.1 

0.9 

0.2 

0.9 

0.7 

0.8 

0.3 

JAXEDfT  -  TAR8ET  IAS  73KTS.  <T/0  FRON  GROUW) 


jmu 

94.1 

87.4 

4.7 

4.5 

0.4 

r.A 

99.4 

103.1 

6.4 

S8.1 

11.5 

6.5 

3.7 

93.4 

87.2 

4.3 

4.1 

0.4 

98.2 

99.2 

102.5 

4.3 

86.5 

11.0 

8.0 

3.3 

•843 

92.3 

15.9 

4.4 

4.1 

0.4 

97.4 

97.4 

101.3 

5.9 

86.7 

12.0 

11.5 

3.7 

8844 

93.2 

84.1 

7.0 

4.4 

0.4 

97.9 

97.6 

101.4 

6.6 

86.9 

12.5 

10.0 

3.8 

8845 

92.5 

•3.7 

4.7 

4.0 

0.4 

97.3 

97.4 

101.1 

5.7 

86.8 

13.9 

12.5 

3.4 

93.2 

84.5 

4.7 

4.2 

0.4 

98.0 

98.3 

101.9 

6.2 

87.4 

12.0 

10.1 

3.6 

8 M  to 

8.7 

0.8 

0.3 

0.2 

0.0 

0.7 

1.0 

0.9 

0.4 

0.8 

0.8 

1.9 

0.2 

;&**■ 

0.7 

0.7 

0.2 

0.2 

0.0 

0.7 

0.9 

0.9 

0.4 

0.8 

0.8 

1.8 

0.2 

y 

«  f  DESKS  APPSSftB?  -* 

TAnSET 

im  rai Ti. 

■‘rm 

94.5 

87.3 

7.2 

4.8 

0.5 

98.5 

101.1 

102.1 

6.3 

98.0 

11.5 

10.5 

0.9 

90.5 

82.3 

8.2 

7.1 

0.5 

94.3 

95.3 

94.2 

7.1 

93.9 

14.0 

14.0 

0.9 

"iWH 

91.2 

•3.1 

8.1 

4.9 

0.4 

94.9 

96.4 

97.2 

7.2 

94.6 

15.0 

11.5 

0.9 

;pW5 

92.8 

85.4 

7.4 

4.9 

o.» 

94.7 

98.8 

99.7 

6.7 

95.4 

12.0 

11.0 

1.0 

92.4 

•5.9 

4.4 

4.5 

0.4 

94.* 

99.6 

100.6 

6.2 

96.4 

10.5 

9.5 

1.0 

•&L_ 

92.3 

84.8 

7.3 

4.3 

0.4 

96.2 

98.2 

99.2 

6.7 

95.7 

12.6 

11.3 

0.9 

ftp*  * 
■im  ci 

1.4 

2.1 

0.4 

0.2 

0.0 

1.7 

2.4 

2.4 

0.5 

1.  . 

1.9 

1.7 

0.1 

i.S 

2.0 

0.4 

0.2 

9.0 

1.6 

2.2 

2.3 

0.4 

1.5 

1.8 

1.6 

04 

'*  -  NOISE  INDEXES  CALCULATED  USIMS  KEASSED  DATA  UNCORRECTED 

’•  fm  YQV^TlftE, MURID I TY ,OR  AIRCRAFT  DEVIATION  FRW  REF  FLIGHT  TRACK 


DQT/TSC 

10/13/83 


TA8LE  NO.  A. 1-1.2 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  « 


SITE!  1 

CENTERLINE  - 

CENTER 

JUNE  6,1983 

EV  SEL 

ALb 

SEL-ALb 

K(A) 

0 

EPNL 

PNL* 

PNLTb 

K(P) 

OASPLb  DUR(A)  DUR(P) 

TC 

500  FT.  FLYOVER  - 

TARGET  IAS  135  KTS. 

A3  85.4 

79.3 

6.0 

6.3 

0.4 

90.4 

92.6 

93.6 

6.5 

90.3 

9.0 

11.0 

1.0 

A4  88.4 

81.8 

6.6 

7.1 

0.5 

93.7 

95.0 

96.5 

7.6 

88,0 

8.5 

9.0 

1.8 

«  84.8 

78.1 

6.7 

6.3 

0.4 

90.5 

91.3 

92.6 

6.6 

89.6 

11.5 

15.5 

1.3 

A6  84.8 

78.1 

6.7 

6.5 

0.4 

90.1 

91.4 

92.9 

7.2 

87.2 

10.5 

10.0 

1.5 

A V  84.4 

7  .9 

6.8 

6.4 

0.4 

90.4 

91.3 

92.3 

6.8 

89.2 

11.5 

15.5 

1.5 

A6  84.6 

78.0 

6.6 

6.6 

0.5 

90.0 

91.4 

92.6 

7.1 

87.7 

10.0 

11.5 

1.4 

A?  84.4 

77.9 

6.5 

6.2 

0.4 

89.8 

90.6 

92.1 

6.6 

89.2 

11.0 

14.5 

1.3 

A10  84.0 

77.1 

6.9 

6.7 

0.5 

89.3 

90.5 

91.9 

7.1 

86.7 

10.5 

11.0 

1.1 

Avfl.  85, 1 
813  Dv  1.4 

78.5 

6.6 

6.5 

0.4 

90.5 

91.8 

93.1 

6.9 

88.5 

10.3 

12.2 

1.4 

1,4 

0.3 

0.3 

0.0 

1.4 

1.5 

1.5 

0.4 

1.3 

1.1 

2.5 

0.2 

902  Cl  0.9 

1.0 

0.2 

0.2 

0.0 

0.9 

1.0 

1.0 

0.2 

0.9 

0.7 

1.7 

0.2 

500  FT.  FLYOVER  - 

TARGET  IAS  120  KTS. 

811  84.3 

77.5 

6.8 

6.7 

0.5 

88.7 

90.6 

91.6 

7.0 

85.7 

10.5 

10.5 

1.5 

,  -912  84.6 

77.6 

7.0 

6.7 

0.5 

89.6 

90.4 

91.9 

7.2 

85.9 

11.0 

12.0 

1.5 

y 

:  S3  ft) 

77.4 

78.4 

6.9 

6.3 

6.6 

6.3 

0.4 

0.4 

8:1 

n-j 

M 

1:1 

U 

U 

•H 

&  '  ‘ W.3 
rl4>8ta  Ov  0.2 

77.7 

6.7 

6.6 

0.4 

89.3 

90.7 

92.2 

6.9 

85.8 

10.6 

10.5 

1.7 

0.5 

0.3 

0.2 

0.0 

0.6 

0.3 

1.0 

0.3 

0.3 

0.5 

1.2 

0.6 

:  1.901  Ci  0.2 

■*  ••  At*  - 

0.5 

0.3 

0.2 

0.0 

0.7 

0,3 

1.1 

0.3 

0.3 

0.6 

1.4 

0.7 

"Vm  FT.  FLYOVER  - 

TARGET  IAS  105  KTS. 

\\i  83.9 

76.1 

7.8 

6.9 

0.4 

88.6 

89.2 

91.4 

6.7 

83.4 

13.5 

11.5 

2.3 

••  ' '  •  #fcl6  84.2 

.  4m7  84.0 

77.0 

7.1 

6.6 

0.4 

88.5 

89.8 

91  .C 

7.0 

86.0 

12.0 

12.0 

1.2 

76.9 

7.1 

6.7 

0.5 

88.6 

89.4 

91.1 

7.1 

85.1 

11.5 

11.5 

1.6 

••••-  ^iClB  83.9 

76.0 

7.9 

7.0 

0.5 

87.9 

88,7 

90.3 

7.0 

85.8 

13.5 

12.0 

1.6 

LiC19  84.3 

77.1 

7.2 

6.7 

0.4 

88.6 

89.7 

91.2 

6.9 

85.1 

12.0 

11.3 

1.6 

:-m  84.3 

76.8 

7.5 

6.8 

0.4 

88.6 

89.4 

91.2 

7.0 

85.4 

12.5 

11.5 

1.8 

*  Ak  I 

71o7 

7  A 

Afl 

A  A 

89.4 

PI  A 

7.0 

85.2 

1?.C 

i  my 

•  j$Spv  6.2 
J.-  :W1  Cl  0.2 

'  ’  WiT  *■■■ 

'6.5 

0.3 

o.i 

0.0 

0.3 

0.4 

6.4 

o.i 

0.9 

0.8 

0.3 

0.4 

0.4 

0.3 

0.1 

0.0 

0.2 

0.3 

0.3 

0.1 

0.8 

0.7 

0.2 

0.3 

»^oeo  ft.  aYoo  - 

TARGET  IAS  135  KTS. 

‘  •  •  -3flU  79.9 

71.6 

8.3 

6.7 

0.4 

84.7 

83.9 

85.9 

6.7 

83.1 

17.5 

20.0 

2.1 

:  mu  79.6 

70.5 

9.1 

7.1 

0.4 

84.1 

82.7 

.3.8 

7.5 

82.3 

19.0 

23.0 

1.2 

8o.o 

72.8 

7.2 

6.3 

0.4 

84.4 

84.5 

86.7 

6.4 

82.9 

14.0 

16.0 

2.2 

-fc,  ,  4^25  80.6 

70.9 

9.2 

7.2 

0.4 

84.8 

83.7 

83.0 

7.3 

82.5 

18.5 

22.0 

1.4 

72.9 

7.7 

6.6 

0.4 

84.8 

84.2 

86.7 

6.9 

82.3 

14.5 

15.0 

2.8 

'  80.0 

71.8 

8.3 

6.8 

0.4 

84.5 

83.8 

83.6 

7.0 

82.6 

16.7 

19.2 

1.9 

S'* i?#**  Dv  0.3 

1.1 

0.9 

0.4 

0.0 

0.3 

0.7 

1.2 

0.5 

0.4 

2.3 

3.6 

0.6 

•902  C!  0.3 

1.0 

0.8 

0.4 

0.0 

0.3 

0.7 

1.2 

0.4 

0.4 

2.2 

3.4 

0.6 

■>t  «  -  NOISE  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 

EUR  TEMPEMTURE, HUMIDITY, OR  AIRCRAFT  DEVIATION  FROM  REF  FLIGHT  TRACK 


TARE  NO ,  A. 1-1.1 


DOT/TSL 

10/13/83 


AEROSPATIALE  SA-365N  HELICOPTER  (DAUPHIN) 
SUMMARY  NOISE  LEVEL  DATA 
AS  MEASURED  » 


SITEs  1  CENTERLIHE  -  CENTER  JUNE  6,1983 


EV  SEL  AU  SEL-ALa  K(A>  6  EPNL 


6  EEWEE  APPROACH  -  TARRY  IAS  75  NTS.  (ICAO' 


F35 

92.9 

86.6 

6.3 

6.5 

0.5 

96.2 

F36 

90.0 

83.3 

7.5 

6.9 

0.5 

94.6 

m 

92.6 

85.1 

7.5 

7.0 

0.5 

96.5 

F47 

92.9 

85.9 

7.0 

6.5 

0.4 

96.5 

F48 

93.1 

85.4 

7.7 

6.6 

0.4 

97.1 

F49 

92.fi 

84.9 

7.9 

7.1 

0.5 

97.0 

f» 

92.3 

85.5 

7.8 

6.9 

0.4 

97.1 

F51 

93.5 

87.8 

5.6 

5.6 

0.4 

97.0 

.  AVf . 

92,7 

85.6 

7.2 

6.7 

0.4 

96.5 

>i*U  Dv 

0,8 

1.3 

0.8 

0.5 

0.0 

A  0 

WWW 

W2  Cl 

C.6 

0.9 

0.5 

0.3 

0.0 

0.6 

PR»  PMLTi  K(P)  OASPLs  DUR(A)  DUR(P)  TC 


99.0 

100.2 

6.0 

94.1 

9.5 

10.0 

1.3 

96.7 

97.7 

6.5 

94.8 

12.5 

11.5 

1.0 

98.5 

99.7 

6.6 

95.1 

12.0 

10.5 

1.3 

98.7 

99.7 

6.5 

95.3 

12.0 

11.0 

1.1 

99.1 

100.2 

6.3 

95.3 

13.5 

12.0 

1.1 

98.5 

99.6 

7.1 

94.9 

13.0 

11.0 

1.1 

98.4 

99.e 

6.8 

95.1 

13.5 

12.0 

1.4 

100.5 

101.4 

5.6 

96.4 

10.0 

10.0 

0.9 

98.7 

99.8 

6.4 

95.1 

12.0 

11.0 

u 

(  A 

4fV 

<1  A 
A»V 

A  A 

V«1 

v-6 

1.5 

0.8 

0.2 

0.7 

0.7 

0.2 

0.4 

1.0 

0,5 

0.1 

TAKEOFF  ~  TARGET  IAS  75  NTS.  (ICAO) 


m 

93  7 

r.i 

6.5 

6.5 

0.5 

98,8 

99.4 

102.6 

6.3 

87.6 

10.0 

9.5 

3.2 

V  07 

93.0 

85.9 

7.1 

6.7 

0.4 

98.4 

98.3 

101,4 

6.6 

G6.1 

11.5 

11.0 

3.3 

£2B 

93.2 

87.0 

6.2 

6.3 

0.4 

98.6 

99.0 

102.7 

6.1 

87.0 

9.5 

9.0 

3.7 

E29 

92.2 

85.0 

7.2 

6.5 

0.4 

97.4 

96.6 

99.9 

6.8 

85.4 

12.5 

12.5 

3.3 

.£30 

92.8 

86.4 

6.4 

6.1 

0.4 

98.7 

99.3 

102.7 

5.8 

88.0 

11.5 

11.0 

3.5 

01 

92.4 

85.9 

6.7 

6.5 

0.4 

97.9 

97.7 

101.2 

6.4 

86.1 

11.0 

11.0 

3.5 

02 

fU 

*5:4 

7.3 

6.6 

4 

vn 

97." 

97,2 

100.7 

6.7 

86.3 

12.5 

12.0 

3.6 

..  :<DS 

93.0 

85.7 

7.3 

4.9 

0.5 

98.3 

98.2 

101.3 

6.8 

86.6 

11.5 

11.0 

3,0 

Awf. 

92.9 

86.1 

6.8 

6.5 

0.4 

98.3 

98.2 

101.6 

6.4 

86.6 

11.2 

10.9 

3.4 

'jM  Dv 

0.4 

0,7 

0.4 

0.2 

0.0 

0.5 

1.0 

1.0 

0.3 

0.8 

1.1 

1.2 

0.2 

TOIPI 

0.3 

0.5 

0.3 

0.2 

0.0 

0.3 

0.7 

0.7 

0.2 

0.6 

0.7 

0.8 

0.2 

*  -  NOISE  INDEXES  CALCULATED  USING  MEASURED  DATA  UNCORRECTED 

Tlit  TBSTERATIKE.IMSIDITY.OR  AIRCRAFT  DEVIATION  FROM  REF  FLIGHT  TRACK 


Definitions 


A  brief  synopsis  of  Appendix  A  data  column  headings  is  presented. 


EV 


Event  Number 


SEL 


ALm 

SEL-Alm 


Sound  Exposure  Level ,  the  total  sound  energy  measured 
within  the  period  determined  by  the  10  dB  down  duration 
of  the  A-welghted  time  history.  Reference  duration, 
l-second. 

A-weighted  Sound  Level (maximum) 

Duration  Correction  Factor 


K(A) 

Q 


EPML 

PNLm 

PNLDa 

K(P) 

■’  ..  A 

v  t  OASPUn 
;  .■£’!'  -DUR(  A) 

5-  D.UR(P) 

-j.  < 

TC 


A-welghted  duration  constant  where : 

K(A)  -  ( SEL-Alm)  •*  (Log  DUR(A>) 

Time  History  Shape  Factor,  where: 

Q  -  (loO.l(SEL-AIjn)  +  (DUR(A)) 

Effective  Perceived  Noise  Level 

Perceived  Noise  Level (maximum) 

Tone  Corrected  Perceived  Noise  Level (maximum) 

Constant  used  to  obtain  the  Duration  Correction  for 
EPNL,  where: 

K(P)  -  (EPNL-PNLTm  +  10)  *  (Log  DUR(P)) 

Overall  Sound  Pressure  Level (maximum) 

The  10  dB  down  Duration  Time  for  the  A-welghted  time 
history 

The  10  dB  down  Duration  Time  for  the  PNLT  time  history 
Tone  Correction  calculated  at  PNLTka 


Each  set  of  data  is  headed  by  the  site  number,  microphone  location  and 
test  date.  The  target  reference  condtions  are  specified  above  each  data 


